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OBJECTIVE 


The  main  objective  of  this  laboratory  is  the  developnient  of  types  of 
sheep  which  are  adapted  to  the  range  conditions  of  the  southwest^  and  to  the 
economic  recuirements  of  Navajo  Indians  and  other  sheepmen  of  this  area«  In 
the  pursuit  of  this  objective^  basic  breeding  methods  are  employed^  utility 
values  of  the  wool  with  respect  to  hand  v;eaving  are  studied^  and  the  selec- 
tion of  breeding  animals  is  based  upon  production  as  measured  under  range 
environment.    Emphasis  is  placed  primarily  on  adaptability  and  longevity  of 
txhe  sheep^  yield  of  -wool  and  its  suitability  with  respect  to  hand  weaving 
and  commercial  manufacture,  and  the  quantity  and  quality  of  lambs  produced. 


OUTLINE  OF  RESEARCH  PROGRAii 

Under  Special  Research  Project  SRF-2-2  entitled  "The  development  of 
breeds  and  strains  of  sheep  suitable  to  southv^estern  ranges  and  to  the 
economic  requirements  of  the  sheepmen",  there  are  five  active  research  line 
projects. 

Active  Research  Line  Projects: 

SRF-2-2- (2)  Improvement  of  Navajo  sheep  by  linebreeding  and  selection  in 
the  Navajo  strain. 

SRF-2-2- ($)  Improvement  of  Navajo  sheep  by  crossbreeding  and  selection  for 
the  production  of  wool  suitable  for  both  hand  and  commercial 
methods  of  manufacture. 

SRF-2-2- (6)  Improvement  of  Navajo  sheep  by  crossbreeding  and  selection  for 
range  production  of  wool  and  lambs. 

SRF-2-2- (7)  Development  of  an  efficient  method  of  selecting  animals  used  in 
the  program  of  the  Southwestern  Range  and  Sheep  Breeding  Labora- 
tory. 

SRF-2-2- (8)  Studies  of  the  adaptability  to  southwestern  ranges  of  crossbred 
strains  of  sheep  having  different  proportions  of  Navajo  and  Im- 
proved blood. 

Research  and  lilarketing  Act  Project: 

Work  authorized  by  the  following  Research  and  Marketing  Act  project  of 
the  Bureau  of  Animal  Industry  was  conducted  at  this  laboratory  in  addition 
to  other  locations  including  Dubois,  Idaho,  and  Beltsville,  Maryland. 

RM-a-427-4  I  Subtitle  (BAl)  Evaluation  of  wool  from  sheep,  goats,  and  rabbits 
with  respect  to  fabrication,  felting,  and  insulation  values.     Line  project 
title:     Properties  of  blanket  and  rug  wools  of  knovjn  genetic  origin  and  his- 
tory in  relation  to  their  use  in  fabrication,  felting,  and  insulating  values. 
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PUBLICATIONS 


The  follov^ing  papers  have  been  published  since  the  establishment  of  the 
Southwestern  Range  and  Sheep  Breeding  Laboratory: 

1.  The  Navajo  Sheep  Industry  and  Needs  for  Its  Improvement; 
J.  M,  Cooper,  The  Sheep  Breeder,  May  1939. 

2.  The  Sheep  Industry  of  Indians  in  the  Southwest; 

J.  M.  Cooper  and  Dewey  Dismuke,  Indians  At  Work,  August  1939. 

3.  Breeding  for  Adaptability  to  Local  Conditions,  with  Special  Reference 
to  Sheep  on  the  Navajo  Indian  Reservation; 

J.  M.  Cooper,  American  Society  of  Animal  Production,  1939. 

4.  Improvement  of  the  Navajo  Sheep; 

Cecil  T.  Blunn,  Journal  of  Heredity,  March  1940. 

5.  Breeding  for  Quality  'Tool; 

James  0.  Grandstaff,  The  National  '/ool  Grower,  July  1940. 

6.  A  Rapid  Method  for  Projecting  and  Measuring  Cross  Sections  of  V^ool  Fibers; 
James  0.  Grandstaff  and  Walter  L.  Hodde,  Circular  No.  590,  U.  S.  Depart- 
ment of  Agriculture,  December  1940. 

7.  Evaluating  Fleece  Characteristics  of  Navajo  Sheep  from  a  Breeding  Stand- 
point ; 

James  0.  Grandstaff,  Rayon  Textile  Monthly,  October- Nov ember  1941. 

8.  Wool  Characteristics  in  Relation  to  Navajo  7i[eaving; 

James  0.  Grandstaff,  Technical  Bulletin  No.  790,  U.  S.  Department  of 
Agriculture,  January  1942. 

9.  Characteristics  and  Production  of  Old-Type  Navajo  Sheep; 
Cecil  T.  Blunn,  Journal  of  Heredity,  May  1943. 

10.  The  Influence  of  Seasonal  Differences  on  the  Growth  of  I^fevajo  Lambs; 
Cecil  T.  Blunn,  Journal  of  Animal  Science,  February  1944. 

11.  A  Preliminary  Report  on  the  Post-natal  Development  of  the  Fiber 
Characteristics  of  the  Fleeces  of  Navajo  Sheep; 

James  0.  Grandstaff  and  Cecil  T.  Blunn,  Journal  of  Animal  Science, 
May  1944. 

12.  Comparison  of  the  Yields  of  Side  Saaiples  from  Weanling  and  Yearling  Sheep; 
Cecil  T.  Blunn  and  James  0.  Grandstaff,  Journal  of  Animal  Science, 

May  1944. 

13.  Yearly  Differences  in  Growth  of  Navajo  and  Crossbred  Ehve  Lambs; 
Cecil  T.  Blunn,  Journal  of  Animal  Science,  August  1945. 
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14.  Evaluating  Fleece  Quality  of  Navajo  Sheep  from  Small  Samples; 

James  0.  Grandstaff  and  Cecil  T,  Blunn,  Journal  of  Agricultural  Research, 
September  194 5 • 

15.  Improvement  of  VJ"ool  for  Navajo  Hand  Weaving; 

James  0.  Grandstaff  and  Cecil  T,  Blunn,  Indians  At  VJork,  iviarch  1945. 

16.  Relation  of  Kemp  and  Other  Medullated  Fibers  to  Age  in  the  Fleeces  of 
Navajo  axnd  Crossbred  Lambs; 

James  0.  Grandstaff  and  Harold  ¥.  Wolf,  Journal  of  Animal  Science, 
May  1947. 

17.  Comparison  of  Corriedale  x  Navajo  and  Romney  x  Navajo  Crosses; 
James  0.  Grandstaff,  Journal  of  Aniiual  Science,  November  1948. 

18.  Size  of  Lambs  at  Vfeaning  as  a  Permanent  Characteristic  of  Navajo  Ewes; 
George  M.  Sidwell  and  James  0.  Grandstaff,  Journal  of  Animal  Science, 
August  1949. 

19.  Adaptation  of  Livestock  to  Neiv  Environments;  James  0.  Grandstaff, 

for  publication  in  Proc.  United  Nations  Scientific  Conference  on  Conser- 
vation and  Utilization  of  Resources,  Lake  Success,  New  York,  1949. 

20.  Fertility  and  Reproduction  in  Sheep  in  Relation  to  Breeding  and  Environ- 
ment; James  0,  Grandstaff, 

presented  at  International  Symposium  on  High  Altitude  Biology  held  at 
Lima,  Peru,  South  America,  November  23-30,  1949. 
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Simii\RY  OF  PR5CIFITATI0N 


 Precipitation  in  Inches  

Year  Jan,  Feb.  liar.  Apr.  May    June  July  Aug.  Se±.  Oct«  Nov.  Dec.  Total 
1864- 

1911  0.96  1.42  1.02  0.98  0.5s  0.69  2.34  2.31  1.37  1.05  0.76  0.97  14.45 

1938  0.52  0.79  1.95  0.43  0.61  1.67  0.78  1.84  0.8$  0.10  O.67  0.24  10.47 

1939  1.96  0.62  0.64  1.57  0.29  Tr.    0.8$  1.23  1.31  O.3O  0.10  1.22  10.09 

1940  0.76  0.53  0.59  0.53  0.6I  1.00  0.43  1.92  2.05  2.15  0.89  2.14  13.6$ 

1941  0.89  1.12  1.80  1.46  2.10  0.76  0.71  1.75  4.05  2.40  0.73  0.70  18.47 

1942  0,33  1.04  0.75  0.96  0.00  0.00  O.64  I.87  1.31  1.71  0.1$  I.I7  9.93 

1943  1.48  0.24  I06I  0.46  0.28  0.41  2.30  1.94  0.30  1.6$  Tr.    0.88  11.$$ 

1944  0.64  0.71  1.07  0,21  0.87  0.14  1.10  1.91  0.99  1.49  0.93  1.42  11.48 
194$  0.72  0.2$  0.96  0.44  0.0$  0.21  2.70  3.63  0.0$  I.78  0.00  2.03  12.82 

1946  0.49  0.07  0.2$  0.72  Tr.    0.0$  2.22  4.89  1.98  0.6$  l.$l  O.46  13.29 

1947  0.48  0.10  0.12  Tr.     2.08  O.4I  1.31  4.32  O.76  1.22  1.17  0.$7  12.64 

1948  0.24  1.19  1.15  0.13  0.58  1.09  2.38  2.23  1.14  O.69  O.I7  I.64  12.63 

1949  1.33  0.50  0.53  0.23  0.39  0.80  2.13  1.53  1.53  .82    0.00  0.95  10.74 
1938- 

1949  0.82  0.60  0.95  0.59  0.6$  0.$$  1.47  2.42  I.36  1.2$  0.$3  1.12  12.31 

The  preceeding  table  suffimarizes  the  precipitation  at  Fort  Wingate,  New 
Mexico,  for  the  47-year  period  1864-1911  and  for  individual  years  from  1938 
to  1949  inclusive.    In  1949  the  total  precipitation  of  10. 74  inches  was  about 
14  percent  below  the  average  of  the  preceeding  11  years,  and  2$  percent  below 
the  47-year  average.     In  1949  there  was  some  precipitation  in  every  .nonth  ex- 
cept November,  but  the  proportion  of  total  rainfall  that  was  received  during 
the  first  six  months  of  the  vear  was  below  normal. 


OUTLIIffi  OF  BREEDING  PROGRAM 


Number  of 

Breeding  Group  Breeding  of  Rams  Breeding  of  Evres 

1  N  X  N 

2  R-^  X  N 

3  K  X  N 

6  L  X  (Cn  X  N)  X  (R-^  X  N) 

(R-L  X  N)  X  (C-^  X  M) 

7  C  X  (Ci  X  N)  X  (R-^  X  N) 

(R^  X  N)  X  (C-L  X  N) 

8  (Ci  X  N)  X  (R-,  X  N)      X  K  X  N 
^2  ^  (R-^  X  N)  X  (C;l  ^ 

9  K  X  N  X  (C-L  X  N)  X  (R^  X  N) 


^2  ^  (R-^  X  N)  X  (CJ  X  N) 


11  .     (C-,  X  N)  X  (R-j  X  N)      X  R3_  X  M 
^  ^  (R^;  X  N)  X  (C-j_  X  N) 

12  T  X  (C-j  X  M)  X  (fl2_  X  N) 

(R^L  ^       X  (C-L  X  N) 

13  M  (C-L  X  N)  X  (Ri  X  N) 

(Rl  X  N)  X  (Ci  X  N) 

14  D  (C3_  X  N)  X  (R^  X  N) 

(Rl  X  N)  X  (Ci  X  N) 

"Code  of  Symbols  for  "Breeds' 
N    -  Navajo  -  Corriedale  T  -  Tar ghee 

R^  -  Romney  C2  -  Cotswold  M  -  Merino 

K    -  Columbia  L    -  Lincoln  D  -  Debouillet 
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SUI'.iMARY  OF  BREEDII^G  PENS 


Breeding 
Group 

Pen 
No. 

Ram 
No. 

BreedinK  of  RarriS 

Breeding  of  ^wes 

No.  of 

Ei'Ves 

1 

1 

83E 

N 

N 

34 

1 

2 

19H 

N 

N 

31 

1 

3 

21 

N 

N 

34 

1 

4 

58J 

N 

N 

34 

2 

ms 

71-45 

Rl 

N 

31 

2 

m9 

17-45 

Rl 

N 

30 

2 

T-J20 

19-46 

Rl 

N 

29 

2 

W21 

83-46 

a. 

N 

29 

3 

'a3 

4306K 

K 

N 

26 

3 

5228K 

K 

N 

24 

3 

5256K 

K 

N 

25 

3 

^716 

5355K 

?/■ 

IV 

N 

25 

3 

W17 

5526K 

K 

N 

25 

6 

W5 

51-46 

L 

(C]_  X  Nj  X  (Ri  X  Nj 

(R^  X  N)  X  (Cj  X  N) 

39 

6 

tat/ 

108-46 

L 

( O1  X  IM ;  X  (^K]_  X  ix]  j 
(R^  X  N)  X  (Ci  X  N) 

31 

6 

W7 

371 

L 

(C-L  X  N)  X  (R]_  X  N) 
(R-^  X  N)  X  (C-L  X  N) 

37 

6 

VJ8 

468 

L 

(Ci^  X  N)  X  (R3_  X  N) 

(R-j_  X  n;  X  (C^  X  n) 

39 

7 

W9 

37-47 

^2 

(Ci  X  N)  X  (R-j_  X  N) 
(R^  X  N)  X  (C-|_  X  N) 

38 

7 

VJIO 

361 

C2 

(C^  X  N)  X  (Ri  X  N) 
(R-|_  X  N)  X  (C-]_  X  N) 

36 
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Sm^imj  OF  3RESDi:-.]G  PENS  (con't.) 


Breeding  Pen 
Group 


7.T- 


7 
7 
8 

8 
8 
9 
9 
9 
10 
10 

11 
11 
12 
12 

13 
14 


Wll 

m2 

W27 
W28 

W29 
T>122 
W23 


v/25 


W26 


W31 

W33 
W3.4 


W32 


W5 


Ram 
rio , 

365 
1381 

131^IJ 
334:  J  J 
5  6^ /J 
399:/J 
473'TJ 

474^/J 
107.  ;j 
669WJ 
3512T 
3403T 

3A-45 
Dl 


Breeding  cf  Rains 


^2 


C2 


^2  ^  (R^  X  N)  X  (Ci  X  N) 

^  (Ci  X  N)  X  (Ri  X  N) 
^2  ^  (R^  X  N)  X  (Cl  X  N) 

^  ^  (Ci  X  N)  X  (R.  X  N) 
^2  ^  (R^  X  N)  X  (ci  X  N) 

K  X  M 


K  X  N 


K  X  N 


R  X  N 


R  X  N 


(Ci  X  M)  X  (R-L  X  N) 

^  ^  (Rl  X  N)  X  (Cj^  X  N) 

(Ci  X  N)  X  (Ri  X  N) 

^  (R3_  X  N)  X  (Ci  X  N) 


Breeding,  of  5>/:es 

(C;L  X  N)  X  (Ri  X  N) 
(R3_  X  N)  X  (Ci  X  N) 

(Ci  X  N)  X  X  N) 
(R-L  X  N)  X  (C2_  X  M) 

K  X  N 


K  X  N 


K  X  N 


C2  X 


(C.  X  N 
(H^  X  N 


^2  ^  (R^  X  IT 
^2  ^  (Rt  X  N 


L  X 


(C3_  X  W 
(Rl  X  n 


X  iRi 

X  (Ci 

X  (R. 

X  (Ci 

X  (Rl 

X  (Ci 

X  (R I 


X  N) 
X  N) 


X  n) 


X  IC 


(Ci  X  N)  X  (Rl 
L  ^  (R-j_  X  N)  X  (Ct 

R  X  I\! 


R  X  N 


N) 
H) 


1\T 


X  N) 
X  N) 

X  N) 
X  N) 


iR- 


1 


N) 
N) 


M 
D 


(Ci  X  N)  X 
(Rl  X  N)  X 

(Ci  X  N)  X  (Rl  X  N) 
(Rl  X  N)  X  (Ci  X  N) 

(Ct  X  xM)  X  (Rl  X  N) 


(Rl  X  N)  X 

(Ci  X  N)  X 
(Rl  X  N)  X 


(Ci  X  N) 

(Rl  X  N) 
(Ci  X  N) 


Mo .  of 

38 
36 

35 
32 

35 
29 


30 


30 


28 


23 
32 

33 
31 

31 
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SmMARY  OF  BREEDING  PROGRAM 


The  breeding  flock  for  the  1948-1949  season  consisted  of  1101  ewes.  This 
figure  is  an  increase  of  133  exves  or  13.7  percent  compared  to  the  number  of 
ewes  bred  in  the  1947~194B  breeding  season. 

There  were  a  total  of  377  Navajo  ewesj  133  of  which  were  mated  to  Navajo 
rams,  119  to  Roinney  rams,  and  125  to  Columbia  rams.     These  matings  make  up 
groups  1,  2,  and  3,  respectively. 

In  groups  6  and  7^  300  crossbred  ewes  having  an  inheritance  of  l/2  Navajo, 
1/4  Corriedale,  and  I/4  Romney  were  mated  to  rams  of  the  Lincoln  and  Cotswold 
breeds,  the  Cotswold  rams  being  used  in  group  7» 

In  group  8,  102  Columbia  x  Navajo  ewes  ?jere  mated  to  Cotswold  cross  rams. 
The  ewes  were  produced  in  group  3^  and  the  rams  were  produced  in  group  7«  The 
89  matings  in  group  9  were  the  reciprocal  of  those  outlined  for  group  8,  that 
is,  Cotsvjold  cross  ewes  were  mated  to  Columbia  x  Navajo  rams. 

In  group  10,  60  Lincoln  cross  ewes  v/ere  mated  to  Romney  x  Navajo  rams* 
The  ewes  originated  in  group  6,  and  the  rams  in  group  2.  The  46  matings  of 
group  11  were  the  reciprocal  of  the  matings  in  group  10. 

At  culling  time,  previous  to  breeding,  127  ewes  with  fleeces  grading  l/2 
blood  or  finer  were  selected  from  that  portion  of  the  flock  previously  mated 
to  Lincoln  and  Cotswold  rams.    These  ewes  were  mated  to  Targhee,  Merino,  and 
Debouillet  rams,  and  designated  as  groups  12,  I3,  and  14^  respectively. 

The  association  of  the  various  breeding  groups  with  the  research  line 
projects  is  as  follows:    breeding  group  1,  SRF-2-2-(2)3  breeding  groups  3  to 
11  inclusive,  SRF-2-2-(5);  and  breeding  groups  12  to  14  inclusive,  SRF-2-2-(6), 


PROGENY  TESTING  OF  CROSSBRED  RAl/I  LAMES 

In  the  I948-I949  breeding  season  ram  lambs  were  mated  to  108  ewes, 
divided  at  random  into  five  pens  of  about  equal  numbers.    The  ram  lambs  were 
selected  from  the  progeny  of  four  different  breeding  groups,  and  included  one 
Romney  x  Navajo,  two  Columbia  x  Navajo,  one  Lincoln  crossbred,  and  one  Cots- 
wold crossbred.    The  test  pen  ewes  were  predominately  crossbreds  produced 
from  previous  test  pen  matings  or  range  breeding. 

The  progeny  of  each  ram  lamb  was  carefully?-  evaluated  for  quality  and 
uniformity  as  to  body  size,  type,  and  fleece.    Ram  lambs  which  gave  satis- 
factory breeding  performance  will  be  assigned  to  regular  breeding  pens  as 
yearlings • 
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CHARACTERISTICS  OF  BREEDING  RAliS 


Breeding  rams  have  been  selected  with  major  emphasis  on  fleece  quality. 
Fleece  characteristics  considered  are  grade,  staple  length,  unifc^rniity,  freedom 
from  kemp  and  other  medullated  fibers,  arii  yield  of  clean  wool. 

The  accompanying  table  summarizes  the  fiber  characteristics  of  the  rams 
used  in  the  1948-1949  breeding  season.    Just  prior  to  shearing  the  sheep,  dur- 
ing the  latter  part  of  April,  a  fineness  sample  and  a  yield  sample  of  wool  were 
removed  from  the  middle  of  the  left  side  of  each  ram,  for  laboratory  analysis. 
The  fineness  sample  v/as  used  for  determination  of  average  fiber  diameter,  uni- 
formity, staple  length,  and  percentage  of  kemp  and  other  medullated  fibers. 
The  rapid  count  method  was  used  in  obtaining  the  average  fiber  diameter  and 
frequency  of  kemp  and  other  medullated  fibers.    The  yield  samples  were  placed 
in  moisture  proof  cans  as  collected,  and  later  uere  scoured  in  the  laboratory 
by  the  standard  procedure.    All  fleeces  were  weighed  at  sliearing  time  to  the 
nearest  0,05  of  a  pound.    Clean  fleece  vjeight  was  calculated  by  multiplying 
the  grease  fleece  weight  by  the  percentage  yield  of  bone  dry  wool  in  the  sam- 
ple.   The  estimated  clean  fleece  weight  was  then  adjusted  to  a  commercial 
basis  with  12  percent  moisture  content  by  dividing  by  0,88. 

Fleece  data  on  Navajo,  Columbia,  Targhee,  and  crossbred  rams  were  obtain- 
ed at  yearling  age.    Data  on  Lincoln,  Cotswold,  and  Romney  rams  v;ere  taken  on 
fleeces  sheared  at  tv;o  years  of  age  as  the  rams  were  purchased  after  their 
yearling  fleeces  had  been  shorn.    Fleece  v/eights  and  staple  length  were  adjust- 
ed to  365  days  of  wool  growth. 

No  kemp  fibers  were  present  in  samples  from  any  of  the  rams  used  in  the 
breeding  program,  but  samples  from  the  fleeces  of  three  Cotswold  rams,  one 
Lincoln  ram,  and  one  Romney  ram  contained  some  medullated  fibers,  other  than 
kemp.    Fleece  samples  from  all  other  rams  were  free  of  medullated  fibers. 
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CHAHACTEHISTICS  0?  BREEDING  WIES 

Data  on  various  characteristics  of  the  breeding  e^ves  are  simnarized  in  the 
folloTving  table.    Fleece  weights  and  fiber  characteristics  ivere  determined  at 
yearling  age^  and  body  weights  were  taken  at  18  months  of  age. 

The  ewes  of  groups  1,  2,  and  3  were  full-blood  Navajo.    Group  1  contained 
only  two-year  old  ewes,  and  e7;es  six  years  of  age  or  more.     In  general  the 
young  ewes  had  fleeces  that  were  more  improved  than  those  of  the  aged  ewes. 
In  groups  2  and  3,  the  ewes  were  largely  three,  four,  five,  and  six  years  of 
age.    Average  fleece  weigiits  of  groups  2  and  3  were  somewhat  below  the  average 
for  group  1,  because  there  wei'e  many  yearling,  ewes  in  the  years,  1945^  1946, 
and  1947  that  shed  some  v;ool  before  they  v/ere  shorn.    Except  for  this  factor, 
the  average  fleece  weights  of  I^Lvajo  ewes  in  groups  2  and  3  li'dght  have  been 
equal  to  or  even  higher  than  the  mean  of  group  1. 

The  ewes  of  groups  6  and  7  were  of  similar  breeding  having  inheritance  of 
1/2  Navajo,  I/4  Corriedale,  and  I/4  Romney.    The  two  groups  were  practically 
identical  with  respect  to  body  v^eight,  fleece  weight  and  fleece  characteristics. 
The  reason  is  that  the  ewes  were  divided  between  groups  6  and  7  by  randomi 
selection. 

The  Coluiiibia  x  Navajo  ewes  of  group  8  had  the  highest  fleece  and  body 
weights.    The  Cotswold  cross  ewes  in  group  9  ranked  second  highest  in  oody 
weight  and  clean  fleece  ;veight,  followed  by  the  Lincoln  cross  eives  of  group  9 
and  the  Romney  cross  ewes  of  group  10. 

The  crossbred  ewes  of  group  12,  13,  and  14  having  inheritance  of  l/2 
Navajo,  I/4  Corriedale,  and  I/4  Romney  were  selected  especially  for  fleeces 
of  1/2  blood  fineness. 

The  ewe  flock  was  culled  during  the  latter  part  of  October.    The  mouth 
and  udder  of  each  ewe  was  inspected  for  unsoundness.    Lamb  production  records 
were  available  at  time  of  culling  so  that  e?jes  with  a  poor  record  of  lamb 
production,  or  those  producing  undesirable  lambs,  were  culled.    V/ool  records 
were  available  on  yearling  ewes  so  ti'iat  ewes  with  fleeces  containing  kemp  were 
culled. 

A  total  of  168  ewes  were  culled,  this  number  being  equivalent  to  11.3 
percent  of  the  1484  yearling  and  mature  ewes  on  hand.    A  breakdown  of  the  total 
percentage  figure  shows  tiiat    5^9    percent    of  the  ewes  weT'e  culled  for  age, 
2*7  percent  ivcrc  culled  for  inferior  fleecos,  1^,3  percent 'for  record  of  poor  _ 
lamb  production  and  loss  than  one  percent  for  unsound  udder,  and  for  excessive 
color  on  face  and  legs. 
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LAMB  PRODUCTION  OF  MVAJO  AM)  CROSSBRED  E^S 


The  19A-9  la/nb  production  of  Navajo  and  crossbred  mtings  is  sumciarized 
in  the  follo7;ing  table,  by  breeding  groups  and  pens.    The  12-year ,  1937-^9485 
averages  for  both  Navajo  and  crossbred  matings  are  included  for  comparison 
vdth  the  1949  figures. 

In  1949  the  lambs  were  born  on  the  range,  during  the  month  of  Maj",  and 
were  weaned  August  31  and  September  1,    The  weaning  weights  of  the  lambs  were 
adjusted  to  a  constant  age  of  123  days,  aixi  for  differences  due  to  type  of 
birth  and  rearing,  and  for  age  of  dam.    The  12-year  average  weaning  weights 
for  Navajo  and  crossbred  lambs  includes  10  years  in  v^iiich  the  unadjusted  indiv- 
ual  weights  of  the  lambs  represent  a  growth  period  of  about  I40  days. 

Among  the  crossbred  groups,  those  numbered  6,  7^  and  10  v^ere  belov/  the 
12- year  average  figure  for  percent  of  ewes  lambing  of  ev;es  bred,  v/hile  all 
other  groups  exceeded  this  average.    The  Navajo  ev/es  of  group  1  were  slightly 
below  the  12-year  average  for  Navajo  matings.    However,  when  all  Navajo  ewes 
were  considered,  that  is,  including  groups  2  and  3}  the  percent  of  ewes  lanb- 
ing  of  ewes  bred  was  above  the  12-year  average.    The  low  fertility  of  several 
of  the  rams  in  groups  6,  7^  and  10  was  the  main  factor  responsible  for  the  low 
percentage  of  pregnant  ewes  in  these  groups. 

Txhe  percent  of  lambs  born  of  ewes  bred  in  group  1  was  below  the  12-year 
average  for  Navajo  ewes.    This  was  due  partly  to  the  fact  that  the  ewes  in 
group  1  were  either  past  their  most  efficient  age  for  lamb  production,  or  they 
were  two-year  old  ewes,  resulting  in  fewer  twin  lambs  born.    Groups  3,  12,  13^ 
and  14  were  above  the  12-year  average  ivith  respect  to  percent  of  lambs  born  of 
ewes  bred,  all  other  groups  were  below  this  average.    All  ewes  in  groups  8  and 
9  were  either  two  or  three  years  of  age,  and  all  ewes  in  groups  10  and  11  vfere 
two  years  of  age.    This  fact  must  be  considered  when  comparing  percentages  of 
lambs  born  of  ewes  bred  as  young  ewes  seldom  equal  mature  ewes  in  the  nunber 
of  tv/in  lambs  born.    Despite  the  fact  that  groups  8  and  9  contained  only  young 
ewes,  the  average  weaning  v;eights  of  their  lambs  exceeded  the  12-year  average 
by  five  and  six  pounds,  respectively,  and  the  1949  average  for  all  crossbred 
groups  by  two  pounds  or  more. 

The  ewes  of  group  12,  which  were  mted  to  Targhee  rams,  ranked  first  for 
pounds  of  lamb  produced  per  ev/e  bred  with  72.98  pounds,  as  compared  to  an  aver- 
age of  52,36  pounds  for  all  crossbred  groups.    This  was  due  primarily  to  the 
high  percentage  of  lambs  born  and  raised,  rather  txhan  to  an  advantage  in  wean- 
ing weights  of  the  lambs.    The  Navajo  lambs  of  group  1  averaged  7.9  pounds 
below  the  average  of  all  crossbred  lambs,  yet  the  pounds  of  lamb  produced  per 
ewe  bred  in  group  1  slightly  exceeded  the  average  of  all  crossbred  groups. 
This  is  attributed  to  the  high  fertility  and  excellent  mother ir^g  ability  of 
the  Ikvajo  ewes. 
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GROVJTH  RATES  OF  riAVAJO  AI®  CROSSBRED  LAIvIBS 


All  Navajo  and  crossbred  lambs  weaned  in  1949  were  weighed  at  28-da7 
intervals  from  birth  to  approximately  120  days  of  age.    The  body  v/eights  of 
888  ewe  and  ram  lambs ^  taken  at  fiVe  different  ages,  are  summarized  by  breed- 
ing group  and  sex  in  the  following  table* 

Of  the  888  lambs  weighed  periodically^  437  were  ewe  lambs,,  and  451  y/ere 
ram  lambs.  There  were  66  I^Javajo  l^am  la^s  and  5.6  Navajo  ewe  lambs.  In  the 
crossbred  groups  2  to  14  there  vfere  3^5  ram  lambs  and  379  ewe  lambs. 

Ram  lambs  were  heavier  than  the  ewe  lambs  at  all  ages,  except  that  ev/e 
lambs  in  group  11  averaged  0*24  pounds  heavier  than  the  ram  lambs  at  eight 
weeks  of  age. 

The  average  daily  gain  of  Navajo  ram  lambs  was  0.43  pound  as  com-pared 
to  0.38  pound  for  the  ewe  lambs.    The  crossbred  groups  of  both  sexes  were 
heavier  at  all  ages  than  Navajo  lambs.    The  average  daily  gain  of  crossbred 
ram  lambs,  groups  2  to  14j  ranged  from  0,46  to  0.52  pound,  and  from  0.41  to 
0.47  pound  for  ev;e  lambs. 

The  daily  gain  in  pounds  from  birth  to  123  days  was  calculated  from  the 
total  adjusted  weaning  weigiit  for  each  group  minus  tlie  birth  weight,  and  the 
sum  divided  by  120  days  times  the  number  of  lanbs  in  each  group  by  sex. 
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BODY  IIEIGHTS  AM3  AVERAGE  DAILY  GAIN 
OF  NAVAJO  AND  CROSSBRED  LAiiBS 


Average  daily 

Group    No.  of   Weight  in  pounds  at  five  ages   gain  in  pounds. 


no. 

lambs 

Sex 

Birth 

4  ''/eeks 

8  Weeks 

12  Weeks 

16  y^eeks 

Birth  to 

1 

66 

Rams 

7.54 

20.89 

33.45 

46.42 

55.18 

0.43 

2 

60 

9.03 

25.85 

40.78 

56.35 

65.28 

.47 

3 

60 

8.68 

23. /i3 

39 .05 

54.80 

64.  57 

.49 

6 

43 

9.89 

26.33 

41.98 

58.09 

66.93 

.49 

7 

39 

9.96 

26.00 

41.21 

57.54 

66,77 

.49 

8 

41 

8.72 

24.98 

40.05 

56.59 

67.17 

.52 

9 

41 

8.57 

26,51 

42.44 

58.07 

68.32 

.51 

10 

10 

8.56 

29.90 

44.90 

61.60 

69.90 

.50 

11 

17 

9.04 

24.88 

38.76 

53.35 

64.12 

.51 

12 

41 

8.93 

23.51 

37.12 

51.68 

60.76 

.47 

13 

17 

9.09 

26.00 

40.35 

55.41 

64.41 

.46 

Ik 

16 

8.43 

20,25 

33.56 

47.88 

57.94 

.46 

1 

58 

Ewes 

6.86 

19.19 

30.09 

41.79 

48.57 

0.38 

2 

56 

8.19 

21.68 

34.82 

47.57 

54.38 

.41 

3 

62 

8.29 

21.82 

34.87 

48.00 

55.79 

.42 

6 

41 

9.17 

25.17 

39.68 

53.88 

61.95 

.45 

7 

47 

9.12 

24.96 

37.66 

50.9s 

58,09 

.44 

8 

48 

8.38 

23.58 

37.33 

52.02 

59.88 

.45 

9 

37 

8.29 

26.32 

41.05 

55.54 

63.86 

.47 

10 

6 

7.63 

24.83 

39.83 

52.50 

60,33 

.44 

11 

19 

8.62 

24,58 

39.00 

53.16 

59.84 

.45 

12 

31 

8.35 

22.68 

36.00 

48.19 

55.81 

.43 

13 

17 

8,05 

21.41 

34.35 

46.65 

54.18 

.41 

14 

15 

8.07 

21.73 

35.07 

48.60 

56.20 

.43 
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FIBSl  km  FLEECE  CHARACTERISTICS  OF  VEAM^ING  IMBS 


Wool  samples  were  collected  from  the  middle  of  the  left  side  and  thigh 
of  all  lambs  on  August  31  and  September  1.    These  samples  were  analyzed  in 
the  laboratory  for  the  determination  of  fineness,  staple  length,  and  percent- 
ages of  kemp  and  other  medullated  fibers.    Fineness  and  frequency  of  kemp  and 
other  medullated  fibers  were  determined  by  the  rapid  count  method.  Staple 
length  measurem.ents  v>^ere  made  on  an  actual  84  days  of  wool  grovrt-h.    This  was 
accomplished  by  shearing  an  area  on  the  middle  of  the  left  side  of  each  lamb 
on  June  8  and  9,  and  resampling  the  same  area  for  staple  length  on  August  31 
and  September  1. 

The  following  table  summarizes,  by  pens  and  groups,  the  fiber  character- 
istics of  the  weanling  lambs.    Data  on  the  thigh  samples,  omitted  from  the 
table,  shows  that  wool  from  the  thigh  region  of  the  fleece  was  generally 
coarser  and  contained  higher  percentages  of  kemp  and  other  medullated  fibers 
than  the  wool  of  the  side  region. 

At  culling  time  all  lambs  were  given  a  numerical  score  for  outercoat, 
face  covering,  body  type,  and  condition.     In  scoring  for  outercoat,  numerical 
values  were  recorded  for  each  v/eanling  lamb  which  represents  the  relative 
amount  of  outercoat  or  coarse  tipped  fibers  in  the  entire  fleece.    A  descrip- 
tion of  the  different  outercoat  scores  representing  numerical  values  of  1  to 
5  are  as  follows: 

1.  Fleeces  with  no  distinct  outercoat. 

2.  Outercoat  or  extreme  coarseness  evident  only  in  the  thigh  region. 

3.  Outercoat  or  hairiness  extending  over  the  thigh,  rump,  and  lower  sides, 

4.  Outercoat  or  hairiness  in  small  quantities  throughout  the  entire  fleece. 

5.  Outercoat  fibers  strongly  evident  throughout  the  entire  fleece. 

The  scoring  range  is  increased  to  15  values  by  using  plus  and  minus  values 
with  each  numerical  score. 

The  average  fiber  diameter  for  each  of  the  different  groups  of  weanling 
lambs  was  slightly  greater  than  the  1948  values.    This  may  have  been  due  to  the 
effect  of  selection  on  sires  and  dams  in  some  groups.     Lambs  from  groups  6  and 
7  should  be  slightly  coarser  in  fleece  than  in  previous  years  as  the  ewes  with 
finest  wool  were  selected  from,  these  two  groups  and  assigned  to  groups  12,  13, 
and  14. 

Lambs  sired  by  Cotswold  rams  had  the  coarsest  fleeces.    Lambs  sired  by 
Cotswold  and  Lincoln  rams  had  the  longest  staple  wool  and  the  largest  outercoat 
scores.    Average  staple  length  of  each  of  the  different  groups  of  crossbred 
lambs  was  slightly  less  in  1949  than  for  corresponding  groups  in  1948.  The 
reason  for  this  difference  is  not  apparent  at  this  time. 

The  outercoat  scores  of  all  groups  were  lower  in  1949  than  in  1948.  How- 
ever, the  relative  percentages  of  kemp  and  other  medullated  fibers  appear  to  be 
about  the  same  as  in  1948. 

It  is  interesting  to  note  that  the  quality  of  the  Navajo  lambs  was  notice- 
ably higher  than  in  1948.    The  lambs  had  coarser,  longer  v/ool  with  less  kemp 
and  other  medullated  fibers  than  in  1948,    Also,  they  had  a  lov^er  outercoat 
score  than  the  lambs  born  in  1948.    These  improvements  in  fleece  quality  repre- 
sent gains  resulting  from  the  effect  of  selection  practices. 
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FIBER  CHARACTERISTICS  OF  KAVAJO  AIT)  CROSSBRED  LM3S  AT  -/yEAIJIMG  AGE 


Other 


Fineness 

at  side 

Staple 

med. 

Outer- 

Group  Pen 

No .  01 

Diameter 

:  Grade 

length 

Kemp 

fibers 

coat 

no .      no . 

lambs 

(microns 

) 

cms . ; 

(percent ) 

(percent ) 

( s  ccr  e ) 

1  1 

35 

28.8 

5d  ♦  3 

4.2 

0.1 

1.3 

3.25 

2 

29 

29.6 

50 's 

4.0 

.2 

1.9 

3.20 

3 

25 

29.2 

50 's 

Q  0 

^  •  y 

.3 

3.7 

2.93 

A 

35 

29.2 

50's 

4.1 

•  y 

1.9 

3.22 

Total  and 

AveraF;es 

124 

29 . 2 

50 's 

4.1 

.2 

2.1 

3.18 

2  W18 

33 

29.2 

50  's 

3.9 

0.4 

1.5 

2.83 

22 

28.8 

56's 

4.2 

.6 

1.9 

3.00 

W20 

32 

29.7 

50 's 

4.1 

.1 

1.4 

2.83 

7'J21 

30 

28.8 

56's 

3.8 

.3 

<c.  4 

2.87 

Total  and 

Averages 

117 

29.2 

50's 

4.0 

.3 

1.8 

2,  87 

3  W13 

23 

26.4 

58  's 

3.7 

0.2 

4.0 

^-.92 

V^l/| 

19 

27.6 

56 's 

4.0 

•  1 

2.1 

2, 82 

24 

27.1 

56's 

3.3 

.8 

4.7 

2.83 

v/16 

30 

28.3 

56 's 

3.6 

.2 

3.4 

2.9o 

W17 

26 

28.2 

56  's 

3.S 

.1 

3.0 

2.74 

Total  and 

Averages 

122 

27.6 

5o 's 

3.7 

.3 

3.5 

2,86 

o  VJ5 

30 

2ti.  8 

5o's 

5.0 

0.0 

1. 9 

3«22 

18 

29.6 

50 's 

5.0 

.1 

6.3 

3.08 

21 

28.4 

56's 

4.9 

.1 

3.4 

3.36 

m 

15 

28.5 

56's 

4.3 

.0 

5.1 

3.25 

Total  and 

Averages 

84 

28.8 

56's 

4.9 

.0 

3.8 

3.23 

7  W 

33 

29.2 

50's 

4.7 

0.3 

4.7 

3.22 

mo 

4 

29.8 

50's 

5.6 

•  0 

.0 

3.00 

vai 

29 

30.1 

50's 

5.0 

.0 

4.4 

3.17 

W12 

20 

29.2 

50's 

5.0 

.2 

6.0 

3.28 

Total  and 

Averages 

86 

29.5 

50's 

4.9 

.2 

4.7 

3.21 
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FIBER  CHARACTERISTICS  OF  NAVAJO  AND  CROSSBRED  LAJVIBS  AT  WEANING  AGE  (con»t.) 

Other 


Fineness 

at  side 

St aole 

med . 

Out  er— 

GrouD  Ppn 

No.  of 

niarnptp'P 

1  p  n  h 

Kpmn 

f  i  hiPT"^ 

X  J.  k/ N^X  0 

w  \«/  0.  Ll 

no .      no . 

lambs 

('/nicrons 

) 

(  cm  ^  ) 

npT  r*p  r\f.  ) 

I  nPTTPnt".  ) 

8  W27 

37 

29.2 

so '  s 

L  3 

0  1 

6  1 

3  OQ 

W28 

25 

30.0 

50  's 

L.  8 

.0 

3.8 

3- 13 

W29 

27 

28.  3 

'S6 's 

Zl  1 

1 

Zi.Zi. 

2-QO 

Total  and 

Averages 

89 

29.2 

50's 

4.4 

.1 

4.9 

3.0U 

9  W22 

22 

28.  3 

56 's 

4.8 

0.0 

2.7 

2.85 

2Zl 

SO '  q 

0 

"1 

2  1 

2  76 

W2Zj 

32 

27  n 

cAt  0 
^0  0 

y,  2 

1 

2  6 

2  8S 

Total  and 

78 

28  A 

S6 '  q 

/.  3 

l 

2  S 

2  82 

10  W2S 

0 

0  0 

0 

0  0 

0  0 

0  0 

0  00 

W26 

16 

27  Q 

s6 '  q 

A  3 

0 

2  0 

2.72 

Total  and 

1 6 

27  Q 

^  «^  '  Q 

n 

2  0 

2  72 

11  W30 

19 

28.1 

56 's 

3.6 

0.2 

1.5 

2.54 

W31 

17 

29.3 

50 's 

4.1 

.0 

,8 

2.61 

Total  and 

Avera/2;es 

36 

28.7 

56' s 

3.8 

1 0  2 

2-57 

12  W33 

36 

24«8 

60' s 

3o5 

oa 

0.5 

2.40 

W34 

36 

24.3 

60's 

3.4 

.1 

.5 

2el9 

Total  and 

Averages 

72 

24c  6 

60's 

3-5 

.1 

.5 

2.20 

^13  '  YI32 

34 

25.0 

60 's 

3.3 

0,1 

0.6 

2,18 

U  W35 

31 

22.5 

64 's 

3.2 

0.1 

0.5 

2o48 

24 
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FACE  AW)  BODY  SCORES  FOR  VJEAIJLING  LBiBS 

At  v/eaning  time,  v/hen  the  lambs  were  approximately/  120  days  of  age^  all 
lambs  were  scored  for  face  covering,  body  type,  and  condition.  These  scores 
are  smrmarized  by  sex,  groups,  and  pens  in  the  follov/ing  table. 

The  Navajo  lambs  of  both  sexes  had  less  face  covering  than  crossbred  lambs. 
The  standard  deviation  for  this  trait  showed  the  Navajo  lambs  to  be  slightly 
more  variable  in  this  trait  than  the  crossbred  lambs.    However,  the  scores 
indicated  that  all  lambs  -vere  either  open-faced,  or  that  wool  blindness  did 
not  exist  to  any  great  extent.    Very  little  difference  was  apparent  between 
the  crossbred  groups  with  respect  to  degree  of  face  covering.    The  Columbia 
cross  lambs  from  group  3  had  the  least  face  covering  of  all  crossbred  lambs. 

All  crossbred  groups  v/ere  superior  to  the  Navajo  lambs  in  body  type  and 
condition.    The  lambs  from  group  9  had  the  best  type  scores.    Ev;e  lambs  vjere 
scored  less  desirable  than  ram  lambs  with  respect  to  type  and  condition. 
Larger  standard  deviations  indicated  the  ev/e  lambs  were  slightly  more  vairable 
with  respect  to  these  characteristics.    All  of  these  same  differences  7fere 
observed  in  the  1948  lambs. 
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FACE  AW  BODY  SCORES  FOR  NAVAJO  AW)  CROSSBRED  LALiBS  AT  VJEANING  AGE 


RAi^I 

LAIIBS 

LAMBS 

Face 

Face 

Group  Pen 

No,  of 

covering 

Type 

Condition 

No .  of 

covering 

Type 

Condition 

no.  no. 

lambs 

( score ) 

(score 

j  (score; 

lambs 

(score ) 

(s  cor e 

;  I, score; 

1  1 

20 

2,70 

3.04 

2.97 

15 

0  no 
2.  /2 

Q  in 

2.86 

2 

13 

2,  89 

3.07 

3.01 

lo 

2.  00 

3.  15 

2,  99 

3 

18 

2.77 

2.97 

2.90 

7 

3.15 

3.07 

2, 76 

1 

4 

15 

2.20 

3.36 

3.13 

20 

0  Oil 

2. 2o 

3.30 

2.97 

Total  and 

Averages 

66 

2.64 

3.09 

3.00 

58 

2.0$ 

3.  22 

2.92 

2  ms 

17 

3.05 

2.24 

2.35 

16 

2» 

2.73 

2.47 

TIT  "I 

W19 

11 

2.96 

2.47 

2.$$ 

11 

2,oc$ 

0  on 
2.39 

2.47 

W20 

16 

3.29 

2.44 

2,61 

16 

3.I0 

2.  $U 

2.39 

W21 

16 

2,  82 

2.$$ 

2.  57 

14 

2,  0  / 

2,  52 

iotal  ana 

Averages 

oU 

3.04 

2. 42 

2.  51 

57 

3.00 

2.  $8 

O                TIT"!  O 

3  W13 

11 

2.90 

2.  68 

2.42 

12 

2.92 

2.53 

2.72 

W14 

6 

3.^4 

2.06 

2.34 

13 

3.15 

2.45 

2.44 

m5 

13 

2.6$ 

2.61 

2, $5 

11 

2.49 

2.83 

2.70 

m6 

17 

2.69 

2. $6 

2.61 

13 

2.87 

2.74 

2.66 

W17 

13 

2.98 

2.  $9 

2.50 

13 

2.85 

2.76 

2.62 

Total  and 

Averages 

60 

2.83 

2.5$ 

2.51 

62 

2.87 

2.66 

2.62 

6  W5 

15 

3.00 

2.42 

2.47 

15 

2.75 

2.39 

2.31 

W6 

9 

2.97 

2.  26 

2.  52 

9 

2.78 

2.59 

2.61 

W7 

11 

3.14 

2.56 

2.65 

10 

2.70 

2.43 

2.45 

m 

8 

2.84 

2.40 

2.63 

7 

2.95 

2.67 

2.51 

Total  and 

Averages 

43 

3.00 

2.42 

2.  55 

41 

2.78 

2.49 

2,44 

7  W9 

18 

3.02 

2.38 

2.46 

15 

3.07 

2.69 

2.63 

WIO 

1 

2.50 

2.84 

3.00 

3 

3.00 

2.00 

2.33 

mi 

12 

3.26 

2.33 

2.35 

18 

3.18 

2.80 

2.74 

va2 

8 

3.42 

2.48 

2.67 

12 

3.32 

2.54 

2.63 

Total  and 

Averages 

39 

3.16 

2.40 

2.48 

48 

3.17 

2.65 

2.65 

8  W27 

19 

3.34 

2.61 

2.50 

18 

3.08 

2.60 

2.33 

12 

3.18 

2.54 

2.65 

13 

3.22 

2.60 

2.49 

W29 

10 

2.98 

2.39 

2.49 

17 

3.01 

2.64 

2.  52 

Total  and 

Averages 

41 

3.20 

2.  $4 

2.54 

48 

3.09 

2,61 

2.44 

FACE  AND  BODY  SCORES  FOR  NAVAJO  AND  CROSSHIED  LAiiES  AT  'TEANING  AGE 

(con 't • ) 
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9  W22 
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XX 
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17 

3.20 

2.46 

2.43 

19 

2,98 

2.37 

2.36 

12  W33 

18 

3.22 

2.64 

2.61 

18 

3.21 

2.55 

2.44 

W34 

23 

3.10 

2.41 

2.33 

13 

3.02 

2.51 

2.31 

Total  and 

Averages 

41 

3.15 

2.51 

2.45 

31 

3.13 

2.53 

2.39 

13  W32 

17 

2.99 

2.30 

2.28 

17 

2.97 

2.59 

2.40 

14  W35 

16 

3.07 

2.79 

2.80 

15 

2.93 

2.61 

2.36 
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SELECTION  PRACTICED  ON  MA.VAJO  AI^  CROSSBRED  LAlvIBS 


Beginning  the  week  of  October  1?^  the  lambs  were  sorted  by  sex  into  their 
respective  breeding  pens  to  facilitate  the  work  of  selectione     The  lambs  of 
each  pen  were  considered  individually  for  all  traits  evaluated  at  weaning  time. 
Also,  each  pen  of  lambs  were  scored  as  a  group  for  size,  type,  condition,  face 
covering,  and  fleece  quality,  and  for  uniformity  in  these  characteristics.  De- 
fects and  outstanding  characteristics  were  noted.    The  degree  of  selection 
practiced  on  each  pen  of  lambs  depended  upon  the  individual  merit  of  the  lambs, 
and  the  quality  and  uniformity  of  the  pen  of  lambs  as  a  group.    A  high  propor- 
tion of  the  Navajo  ev/e  lambs  was  saved  because  of  the  critical  need  for  replace- 
ment ewes. 

From  a  total  of  57^  I'am  lambs  weaned,  149  were  saved.    Of  this  149  lambs, 
10  were  Navajo  lambs  from  group  1,  127  were  crossbred  lambs  from  groups  2  to  14, 
four  were  from,  test  pen  matings,  and  eight  were  lambs  born  in  June  as  a  result 
of  range  breeding.     A  total  of  391  ewe  lambs  were  saved  from  the  591  lambs  that 
were  weaned.    Ewe  lambs  saved  included  275  from  groups  2  to  14,  46  from  group 
1,  30  from,  test  pen  matings,  and  40  from  ewes  lambing  as  a  result  of  range 
breeding. 

The  percentage  of  lambs  saved  in  each  group,  the  selection  differential 
for  all  traits  considered  at  weaning  age,  the  relative  emphasis  placed  on  each 
trait  at  culling  time,  and  the  expected  genetic  gains  are  given  in  the  follow- 
ing table. 

The  selection  differential  for  each  trait  is  the  difference  between  the 
selected  lambs  and  the  unselected  group  from  which  they  were  chosen.    The  rela- 
tive emphasis  placed  on  each  trait  v/as  calculated  by  dividing  the  selection 
differential  by  the  standard  deviation  for  that  trait.    The  emphasis  placed  on 
each  trait  at  culling  time  varied  somewhat  for  each  group,  but  in  general  the 
greatest  emphasis  for  both  sexes  was  placed  on  body  type  followed  by  weaning 
weight . 

Selection  against  kemp  and  coarse  outercoat  fibers  automatically  resulted 
in  some  selective  pressure  against  staple  length  and  coarse  fiber  diameter, 
since  both  staple  length  and  fiber  diameter  are  influenced  by  these  objection- 
able fibers  v/hen  present  in  the  fleece.     However,  the  incidence  of  both  kemp 
and  other  medullated  fibers  has  been  reduced  to  a  very  low  level  as  a  result 
of  intensive  selection  over  a  period  of  13  years. 

Percentages  of  kemp  and  other  medullated  fibers  based  on  a  total  fiber 
count  shows  that  in  all  ram  lambs  weaned  only  0.15  percent  of  kemp  fibers  were 
found,  and  onl^^  2.56  percent  of  other  medullated  fibers  were  found.  In  the 
ewe  lambs  0.18  percent  of  kemp  fibers  were  found,  and  2.67  percent  of  other 
medullated  fibers  vfere  found.  In  the  saved  lambs  the  incidence  of  kemp  was 
reduced  to  0.01  percent  for  the  ram  lambs,  and  to  0,05  percent  for  ewe  lambs. 
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The  percent  of  other  Liedullated  fibers  for  the  saved  lambs  was  1.29  percent 
for  the  ram  lanibs,  and  1.50  percent  for  the  ewe  lambs. 

Selection  differentials  v;ere  computed  for  kemp  and  other  medullated  fibers, 
but  are  not  included  in  the  following  table  due  to  lack  of  space.     However,  all 
selection  differentials  for  all  groups  showed  a  positive  selection  against 
kemp  if  any  of  these  objectionable  fibers  were  present  in  the  fleece.     No  kemp 
fibers  were  found  in  any  of  the  ewe  lambs  in  groups  6,  10,  and  12,  or  in  the 
ram  lambs  in  groups  10  and  11. 

The  expected  genetic  gain  from  selections  made  was  obtained  by  multiplying 
the  selection  differential  by  the  heritability  estimate  for  that  trait.  Since 
no  heritability  values  have  been  computed  at  this  station  for  these  traits, 
those  obtained  for  range  Rambouillet  lambs  at  Dubois,  Idaho,  have  been  used. 
To  the  extent  that  these  heritability  estimtus  are  representative  of  the  lambs 
at  this  station,  the  estimates  of  genetic  gain  represent  how  much  the  selected 
groups  are  superior  in  actual  breeding  value  to  the  unselected  groups  from 
which  they  were  chosen. 
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BODY  HEIGHTS  kW  SCORES  OF  YEAilLII^D  iWAJO  AND  CROSSBRED  SJES 

Prior  to  shearing  the  sheep  in  Aprils  all  yearling  ewes  v;ere  scored  for 
face  covering,  color  on  the  face  and  legs,  and  amount  of  outercoat  fibers  in 
their  fleeces.     Body  ^''eights,  type,  and  condition  scores  -vere  taken  in  June. 
The  -."jeights  and  scores  are  summarized  in  the  follov/ing  table  along  with  the 
19^+8  averages  for  all  groups. 

Scoring  the  fleeces  of  yearling  ev/es  and  rams  for  outercoat  was  initiated 
in  1949j  and  represents  an  effort  to  obtain  a  single  numerical  value  for  hair- 
iness of  fleece,  as  has  been  done  with  other  qualitative  characteristics.  The 
numerical  values  and  a  description  of  the  amount  of  outercoat  covering  for  each 
value  is  found  on  page  22  of  this  report. 

The  different  crossbred  groups  of  yearlirig  ev;es  were  remarkably  uniform- 
in  average  body  weights.    A  difference  of  only  3*5  pounds  existed  between  the 
heaviest  and  lightest  groups,  numbered  3  and  2,  respectively?-.    The  Navajo  ev/es 
y^ere  7.5  pounds  below  the  average  of  ail  crossbred  groups.    Also,  the  Navajo 
ewes  v.'ere  less  desirable  than  the  crossbred  e^ves  Vv'ith  respect  to  type,  condition, 
color,  and  outercoat  scores.    There  was  no  appreciable  difference  betiveen  the 
groups  of  crossbred  ewes  in  type,  condition,  and  face  covering  scores.    Group  3 
ewes  had  slightly  superior  scores  for  these  traits.     The  average  y;eight  of 
yearling  ewes  in  1949  exceeded  the  1948  figure  by  9.8  pounds. 
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BODY  V/EIGHTS  AND  SCORES  OF  YK-IRLII'^D  NAVAJO  AID  CROSSBRED  KffiS 
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BODY  V.'EIGHTS  AIID  SCORES  OF  YE:ffiLIKlG  NAVAJO  A^D  CROSSBRED  RAi^S 


The  following  table  sanmarizes  the  body  weights  and  scores  by  groups  for 
14  yearling  Navajo  rams  and  98  crossbred  rams;     In  April,  just  prior  to  being 
shorn,  all  rams  were  scored  for  face  covering,  color  on  the  face  and  legs,  and 
outercoat.     Body  weights,  type,  and  condition  scores  were  taken  in  June.  The 

1948  averages  for  all  rams  are  included  in  this  table  for  comparison  v/ith  the 

1949  data. 

The  rams  of  group  3,  representing  the  Columbia  x  Navajo  cross,  with  an 
average  body  weight  of  130.4  pounds,  were  heavier  than  the  rams  of  any  other 
group,  and  also  were  superior  to  other  groups  in  condition  and  color  scores. 
Group  9  rams  scored  best  in  type,  and  were  exceeded  in  body  "veight  only  by  the 
Columbia  x  Navajo  rams.    The  Navajo  rams  of  group  1  and  the  crossbred  raras  of 
group  9  had  less  face  covering  than  other  groups,  hov/ever,  all  groups  were 
definitely  open  faced.     The  llomney  x  Navajo  cross  rams  of  group  2  were  given 
the  best  outercoat  scores,  and  the  Lincoln  and  Cotswold  crosses,  groups  6  and 
7,  had  the  least  desirable  outercoat  scores.    The  high  outercoat  scores  for  the 
long-wooled  crossbreds  reflect  a  "tippy"  fleece  rather  than  one  having  a  dis- 
tinct outercoat,  as  found  in  the  fleeces  of  Navajo  sheep. 

The  average  body  v/eight  for  all  crossbred  rams  in  1949  was  eight  pounds 
less  than  the  average  weight  in  1948.    This  is  believed  to  be  due  to  differences 
in  feed  conditions  and  management  in  the  two  years,    r^vcrage  sccros  for  most 
traits  Y/ertj  slightly  better  in  1949  than  they  v/ere  in  1948. 


Group 
no. 

No.  of 

rams 

Body 
weight 

(pounds.) 

Face 
covering 
(score) 

Type 
(score ) 

Condition 
(score) 

Color 

(score ) 

Outer- 
coat 
(score) 

1 

14 

112.3 

2.33 

2.89 

2.64 

1.36 

2.24 

2 

15 

125.5 

2.48 

2.08 

2.24 

1.60 

2.08 

3 

19 

130.4 

2.54 

2.10 

1.92 

1.21 

2.14 

6. 

36 

125.1 

2.71 

2.31 

2.30 

1.28 

2.80 

7 

18 

123.7 

2.73 

2.35 

2.34 

1.50 

3.08 

8 

4 

123.5 

2.97 

2.09 

2.09 

2.00 

2.17 

9 

6 

128.0 

2.33 

1.96 

2.02 

1.30 

2.30 

Total  and  Averages 

All  crossbred  rams 
(1949)    98  126.04 

2.63 

2.21 

2.20 

1.38 

Navajo  rams 

(1948)      6          115.2  2.23            3.20            2.96  1.17 

All  crossbred  rams 

(1948)  101  134.13         2.76  2^_74  2^33  1.35 
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WOOL  PRODUCTION  OF  YEARLONG  NAVAJO  AW  CROSSBRED  ElffiS 

All  sheep  v/ere  shorn  during  the  period  April  2U  to  2?^  whereas  in  previous 
3^ears  the  shearing  has  been  done  in  J^one.    Gi'ease  fleece  weights  of  yearling 
ewes,  after  being  adjusted  to  a  12  months'  basis^  v/ere  somewhat  lighter  than 
in  I94S5  but  had  a  lower  shrinkage.    Clean  i'leece  weights  were  adjusted  to  a 
12  percent  moisture  content,  therefore  are  slightly  higher  than  the  1948  fleece 
weights  which  were  reported  on  a  bone  dry  basis. 

Crossbred  ewes  in  groups  2,  3>  6,  7^  8,  and  9  produced  an  average  of 
betv/een  four  and  five  pounds  of  clean  v^ocl.    The  first  cross  Columbia  x  Navajo 
ewes  of  group  3  had  the  highest  average  clean  fleece  vveight  of  4.8$  pounds, 
and  the  first  cross  Romney  x  Navajo  ev/es  of  group  2  had  the  lowest  average 
fleece  v/eight.     Clean  fleece  weights  of  the  Lincoln  cross  ewes  and  the  Cots- 
wold  cross  ewes  of  groups  6  and  7^  closely  approached  that  of  the  Columbia 
crossbreds,  and  slightly  exceeded  the  averages  of  groups  8  and  9. 

The  average  fiber  diameters  of  all  groups  v/ere  noticeably  less  in  1949 
than  in  1948,  which  means  that  the  fibers  were  finer  at  the  shorn  end  of  the 
staple,  where  they  were  cross-sectioned.     In  1949  the  fleece  samples  for 
fineness  determination  were  taken  during  the  early  part  of  April,  and  there- 
fore ivould  reflect  the  full  effect  of  a  lower  plane  of  nutrition  during  the 
winter  m.onths.     In  1948  and  previous  years  fleece  samples  were  taken  during 
the  early  part  of  June,  after  the  sheep  had  been  on  green  feed  for  a  period 
of  30  to  40  days.    This  may  not  account  fully  for  the  differences  in  fiber 
diameter  between  1948  and  1949 ^  but  it  is  believed  to  have  been  an  important 
factor. 

Average  staple  length  of  all  groups  was  less  in  1949  than  it  was  in  1948. 
The  Lincoln  and  Cotswold  crossbreds  had  the  longest  staple,  and  the  Romney 
cross  had  the  shortest  staple. 

The  percentages  of  kemp  and  other  medullated  fibers  were  negligible  for 
all  groups. 
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WOOL  PRODUCTION  OF  YEARLII^  NAVAJO  AW  CROSSBRED  E^^ffiS 


utner 

Fleece 

yj  eight 

Fineness 

at  side 

otap±e 

m.ed . 

Group  Pen 

No.  01 

Grease 

:  Clean-x- 

Diameter 

:  Grade 

length 

Kemp 

fibers 

No .        No . 

ewes 

(lbs.) 

(Ibs.  ) 

(microns 

) 

(cmSi  ) 

(%) 

-I  -1 
1  1 

19 

5*90 

3.76 

25.9 

58 

's 

9.8 

n    /  ; 

0.44 

1.93 

12 

5  •60 

3. 54 

26.3 

58 

'  s 

11.4 

1.14 

3.83 

3 

16 

5*83 

3.80 

2o.  1 

58 

'  s 

10.4 

3.71 

U 

8 

5«3o 

3.51 

25.7 

58 

'  s 

10,8 

.00 

^.  51 

Total  and 

Averages . 

55 

5.73 

3.69 

26.0 

58 

'  s 

10.5 

.47 

2.95 

2  1^12 

12 

6.77 

24.7 

An 

oU 

0 

9.8 

0. 00 

0.20 

1?13 

8 

b.  30 

4.17 

25.4 

^  n 
oU 

'  s 

9.5 

^in 

.  80 

W14 

13 

6.31 

4.26 

25.3 

An 

OU 

'  s 

9.3 

.  00 

.40 

14 

o.  53 

4.  2o 

on  (~i 

25. 9 

60 

s 

n  c 
9.5 

1  in 
X.  XU 

on 
•  oU 

iotal  and. 

Averages 

47 

A  CO 

J     o  / 

4.24 

0  c  0 

25. 3 

60 

s 

9.  P 

on 
.30 

cn 
.  5u 

J                  Vil  / 

15 

C  TO 

5.03 

0  C  T 

An 

OU 

s 

9.0 

n  nn 
U.UU 

n  J  n 
'J,  4U 

Vilo 

o 

7. 0<i 

5 .  lo 

'~'  0  .n 

AO 

'  s 

T  n  T 
lU,  1 

;  n 

•  4u 

A  on 

v\iy 

7.4p 

/  An 
4.0'-' 

00  c> 

AO 

s 

in  1 
XU .  X 

nn 
,uu 

1    ;  n 
1. 4U 

V\lxU 

13 

/.Id 

4.  75 

0 )  r\ 

62 

s 

in  A 
XU.o 

1  n 
•  lU 

An 
•  OU 

14 

7. 22 

4.83 

0  J  ■  ) 
24.4 

60 

s 

T  n  ) 
IU.4 

nn 
•  uu 

An 

lot/ ax  and 

Averages 

60 

7.54 

4.85 

24.2 

60 

s 

10.2 

.10 

.60 

ft  Wl 
\j  vox 

7  0/, 

/,  66 

<t-p.  ^ 

60 

s 

T 1  0 

J  L  •  w 

0  on 

n  ^^0 

W  a  OW 

1  DQ 

nn 

p  •  UU 

-sip.  / 

58' 

s 

1  p  n 

X<C«  u 

on 

.  pu* 

A  0*7 
O.  V  / 

60' 

s 

1 1  p 

on 

7n 

.  /u 

W4 

23 

6.84 

4.51 

25.3 

60' 

s 

11.1 

.00 

.40 

Total  and 

Averages 

93 

7.00 

4.73 

25.4 

60' 

s 

11.4 

.00 

.60 

7  15 

18 

7.52 

5.14 

2p.2 

60' 

s 

TO  d- 

12,  8 

n  nn 
O.UU 

1.  50 

■  W6 

15 

6.87 

4.41 

24.9 

60' 

s 

11.1 

.00 

1.30 

Total  and 

Averages 

33 

7.23 

4.81 

25.0 

60' 

s 

12.0 

.00 

1.40 

O  WJ-O 

o 

A  Ac: 
D,  op 

00  n 

62' 

s 

"in  1 

XU  •  X 

n  nn 
u  •  uu 

n  nn 
u .  uu 

W17 

14 

6.64 

4.33 

25.5 

60' 

s 

10.6 

.10 

1.30 

Total  and 

Averages 

16 

7.06 

4.64 

25.1 

60' 

s 

10.4 

.10 

1.10 

9  W18 

4 

6.40 

4.54 

26.3 

58' 

s 

10.4 

0.00 

0.00 

W19 

7 

6.77 

4.46 

26.0 

58' 

s 

11.6 

.00 

6.70 

Total  and 

Averages 

11 

6.63 

4.49 

26.1 

58' 

s 

11.1 

.00 

4.30 

--"Estimated  clean  fleece  weights  adjusted  for  12  percent  moisture  content. 


WOOL  PRODUCTION  OF  YEARLII>]G  NAVAJO  AND  CROSSBRED  RAA^S 


Fleece  weights  of  the  yearling  rams  were  adjusted  in  txhe  same  manner  as 
those  of  tihe  yearling  ewes.    Average  clean  wool  production  of  all  groups  ex- 
cept group  9^  exceeded  six  pounds.     The  Cotswold  cross  rams  of  group  7  ranlced 
highest  with  an  average  of  7. 18  pounds  of  clean  vjool. 

The    Cotsw  0  1  d    crossbreds  had  the  coarsest  fleeces with  the  longest 

staple.    The  Columbia  crossbreds  of  group  3  and  the  full-blood  Navajo  rams 

were  similar  in  average  fiber  diameter,  being  equivalent  to  the  grade  of  56's, 
while  all  other  groups  graded  50 's  or  coarser. 

Fleeces  of  the  ycarlin^g  rams  contained  no  kemp  and  but  few  other  medollated 
fibers. 

Other 


Fie  ece 

weight 

Fineness 

at  side 

Staple 

med. 

Group 

No.  of 

Grease 

:  Clean-"- 

Diameter 

:  Grade 

length 

Kemp 

fibers 

no. 

ram.s . 

(lbs  . ) 

(Ibs.  ) 

(microns) 

( cms .  ) 

{%)\ 

{%) 

1 

14 

6.43 

4.30 

28.8 

56's 

11.6 

0.0 

0.08 

2 

15 

8.97 

6.09 

31.2 

50 's 

11.3 

.0 

.14 

3 

19 

9.36 

6.30 

■  29.0 

56 '3 

11.7 

.0 

1.29 

r 
0 

38 

9.78 

6.52 

31.4 

50 's 

13.0 

.0 

.55 

7 

18 

9.48 

7.18 

31.7 

48's 

13. 3 

.0 

.60 

8 

k 

8.85 

5.43 

30.8 

50 's 

10.7 

.0 

.54 

9 

7 

8.54 

6.18 

30.0 

50's 

12.5 

.0 

.29 

Total  and 

Averages 

115 

9.04 

6.20 

30.6 

50's 

12.4 

.0 

.65 

---Estimated  cleaji  fleece  weights  adjusted  for  12  percent  moisture  content. 
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GRADING  A^D  SORTING  THE  FLEECES  OF  ViTOOL 

In  connection  vdth  the  work  of  project  RI.'I-a-427-4  the  fleeces  of  all 
sheep  at  this  station^  except  those  froin  the  purebred  rams^  were  individually 
graded  and  sorted  during  the  period  from  l^y  2  to  23.     Tliis  work  was  done  by 
two  commercially  trained  wool  sorters  of  txhe  Viool  Division,  Production  and 
Marketing.  Administration,  U.  S.  Department  of  Agriculture. 

At  shearing  time  each  fleece  was  T\Tapped  in  Cxheesecloth  and  identified 
xvith  a  cloth  tag  bearing  the  ear  tag  number  of  the  sheep  from  which  it  was 
shorn.    The  wrapping  of  fleeces  in  cheesecloth  vias  done  to  prevent  loss  of 
tags  and  pieces  of  wool,  and  thereby  assure  greater  accuracy  to  the  weights 
of  fleece  sorts. 

The  various  main  sorts  and  off  sorts  of  each  fleece  were  individually 
weighed  in  grams  and  recorded  on  special  forms.    As  a  control  measure  the 
weights  of  main  sorts  and  off  sorts  of  each  fleece  7;ere  totaled  on  an  add- 
ing machine,  and  the  combined  weight  of  all  sorts  v/as  checked  against  the 
weight  of  the  whole  fleece  before  it  was  sorted.     By  following  this  proced- 
ure vdth  each  individual  fleece  as  sorted,  errors  due  to  loss  of  wool  at  the 
sorting  tables  or  in  weighing  the  sorts  were  held  to  a  minLmum. 

The  weights  of  the  main  sorts  and  off  sorts  of  individual  fleeces,  wnen 
properly  analyzed,  mil  provide  valuable  information  concerning  the  variation 
in  commercial  qualities  of  wool  vdthin  and  between  fleeces  from  sheep  of  txhe 
same  breeding  group.    Also  the  wool  production  of  the  various  breeding  groups 
can  be  compared  in  a  more  precise  manner.    With  the  wool  clip  bagged  according 
to  commercial  grades  and  sorts  it  becomes  possible  to  accurately  determine 
clean  yields  and  market  values  of  the  wool.    All  of  this  information  is  useful 
as  an  aid  in  the  selection  and  mating  of  the  sheep  for  wool  Lmprovem.ent .  VJhen 
such  a  program  is  carried  out  over  a  period  of  years  the  actual  progress  made 
in  improving  uniformity  of  grade  within  and  between  fleeces  can  be  assessed. 

Fleece  grades  as  determined  by  commercial  sorters  are  considerably  lower 
than  those  determined  by  the  laboratory  method,  ivhich  is  to  be  expected. 
Commercial  grading  and  sorting  is  done  by  "sight  and  feel"  and  is  strongly 
influenced  by  crimp,  staple  length,  and  amount  of  coarse  fibers.    On  the  other 
hand,  the  laboratory  method  of  determining  the  grade  of  the  v/ool  is  based  on 
average  fiber  diamieter.    The  I^fevajo  and  crossbred  wools  are  considerably  finer 
in  average  fiber  diameter  than  they  appear  to  the  eye.    as  the  wools  are  im- 
proved in  uniformity  of  fiber  diameter  and  fiber  length,  the  differences  in 
grade  as  determined  by  the  two  m.ethods  v/ill  become  less. 
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FLEECE  GRADES,  VffilGHTS,  AND  PERCENTAGES  OF  MAIN  SORTS 
OF  YEARLING  AND  MATURE  NAVAJO  F/ffiS  AND  RAMS 


Age 

Percentage 

Fleece 

and 

Fleece 

No.  of 

of  main 

weights 

Sex 

grade 

fleeces 

sorts 

(lbs.) 

Yearling 

3/8  blood 

1 

72.30 

2.96 

evi/es 

1/4  blood 

■  5 

.  78.53 

5.03 

LoY^  1/4  blood 

19 

70.23 

5.24 

Co.Tjnon 

IS 

65.21 

5. 26 

Braid 

8 

67.72 

5.39 

Low  braid 

5 

76. 18 

6.76 

Total  and 

Averages 

56 

69.53 

5.35 

Yearling 

3/8  blood 

2 

43.93 

4.53 

rams 

l/i+  blood 

5 

70.97 

5.96 

Low  1/4  blood 

3 

91.26 

5.72 

Common 

2 

80.59 

7.11 

Braid 

1 

96.64 

5.36 

Low  braid 

0 

.00 

.00 

Total  and 

Averages 

13 

76. 08 

5.82 

Mature 

1/4  blood 

38 

85.10 

3.96 

ewes 

Low  1/4  blood 

80 

81.84 

4.90 

Common 

106 

82.25 

5.24 

Braid 

88 

81. 56 

5.91 

Low  braid 

59 

83.48 

5.87 

Total  and 

Averages 

371 

82.42 

5.29 

Mature 

1/4  blood 

0 

0.00 

0,00 

rams 

Low  1/4  blood 

0 

•00 

.00 

Common 

4 

83.70 

7.67 

Braid 

2 

98.63 

6.59 

Low  braid 

0 

.00 

,00 

Total  and 

Averages 

6 

88.22 

7.30 

In  1949  the  fleeces  of  all  Navajo  sheep  used  in  the  breeding  program  of 
the  laboratory  were  commercially  graded  and  sorted  for  the  first  time.  The 
Navajo  fleeces  were  especially?-  difficult  to  sort  because  of  the  variation  in 
fiber  length  and  diameter,  and  lack  of  character  in  the  wool.    Typical  Navajo 
fleeces  contain  a  mixture  of  fine,  undercoat  fibers  and  long,  coarse,  straight, 
outercoat  fibers.    The  proportion  and  length  of  the  outercoat  fibers  varies 
within  and  between  fleeces,  but  is  generally  highest  in  the  britch  wool. 
Results  of  the  wool  sorting  provide  some  measure  of  the  improvement  in  fleece 

quality  and  uniformity  that  has  been  accom.plished  by  selective  breeding  of  the 
sheep. 
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Fleeces  of  the  yearling  l^fevajo  ewes  graded  predoininat ely  Low  I/4  blood 
and  Common,  and  fleeces  of  these  grades  v/ere  average  with  respect  to  weight 
and  percentages  of  main  sorts i 

Fleece  grades  of  Common,  Braid,  and  Low  I/4  blood  were  most  frequent  for 
mature  Navajo  ev;es*    Fleece  weigrits  were  idghest  for  fleeces  grading  Eraid  and 
Low  braid.    The  percentages  of  main  sorts  were  in  excess  of  80  percent  for 
fleeces  of  all  grades. 

The  fleeces  of  yearling  rams  graded  mainly  I/4  blood  and  Low  I/4  blood, 
while  the  fleeces  of  mature  rams  graded  either  Common  or  Braid,    Fleeces  from 
both  yearling  and  mature  rams,  in  the  grade  of  Common,  were  heaviest  in  weight. 

Fleece  weights  of  yeai^ling  ewes  and  ram.s  represent  about  11  months' 
grov/th  of  wool,  and  fleeces  from  mature  evjes  and  rams  were  10  months'  gro^/fth. 


FLEECE  GRADES,  \TO:IGHTS,  kW  PERCENTAGES  OF  MAIN  SORTS 
.    OF  ivIATURE  CROSSBRED  KffiS  AI©  RAMS 


.  Age 

Percentage 

Fleece 

and 

Fleece 

Noc  of 

of  main 

weights 

Sex 

^rade 

fleeces 

sorts 

(lbs.) 

Ewes 

1/2  blood 

2 

86.47 

4.51 

3/8  blood 

16 

83.54 

4.92 

1/4  blood 

103 

79.41 

5.78 

Low  1/4  blood 

252 

78.27 

6,26 

Common 

217 

78.12 

6.90 

Braid 

83 

80. 32 

7.52 

Low  braid 

26 

78,88 

7.67 

Total  and 

Averages 

699 

78,78 

6.56 

Rams 

Low  1/4  blood 

4 

94.07 

9.27 

Common 

2 

97.48 

10.34 

Braid 

3 

96.44 

10.38 

Total  ,and 

Averages 

9 

95.75 

9«88 

Fleeces  of  the  mature  crossbred  ewes  and  rams  graded  predominately 
Low  1/4  blood  and  Common.    Fleeces  of  these  grades  were  average  with  respect 
to  weight  and  percentages  of  main  sorts.    Fleece  weights  of  the  mature  cross- 
bred sheep  represent  approximately  10  months'  of  wool  growth. 
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FLEECE  T/TEIGHTS  AND  PERCKNTAGES  OF  MAIN  SORTS 
IN  RELATION  TO  FLEECE  GRADES  OF  CROSSBRED  YEARLING  El^S  AI^D  RAliiS 

The  following  table  shows  the  number  of  fleeces  of  each  grade^  with 
average  percentages  of  main  sorts  and  average  fleece  weights  for  crossbred 
yearling  ewes  and  rams  of  each  breeding  group.    Fleece  weights  represent 
approximately  11  months'  of  wool  growth. 

In  group  2,   (Romney  x  Navajo),  the  fleeces  of  both  ewes  and  rams  graded 
mainly  1/4  blood  and  Low  I/4  blood.    Fleece  weights  were  highest  for  fleeces 
grading  Common  and  Lovi  I/4  blood.    The  percentages  of  main  sorts  decreased 
progressively  from  the  grades  of  3/S  blood  or  I/4  blood  to  Braid. 

In  group  3  (Columbia  x  Navajo)  fleeces  grading  I/4  blood  and  Low  I/4 
blood  were  most  numerous.    Here  also  fleece  weights  were  highest  for  the 
grades  of  Common  and  Low  I/4  blood,  but  there  was  no  consistent  relation- 
ship between  the  percentages  of  main  sorts  and  trie  grades  of  the  fleeces. 

Fleeces  of  the  Lincoln  cross  ev/es  and  rams  (group  6)  graded  chiefly 
Low  1/4  blood  and  Common,  while  the  grades  of  Common  and  Braid  were  more 
frequent  for  the  Cotswold  cross  ewes  and  rams  of  group         In  both  of  these 
groups  the  fleeces  grading  Braid  were  heaviest  in  weight. 

Fleeces  of  Low  I/4  blood  predominated  for  the  ewes  of  groups  8  and  9» 
Ram  fleeces  were  either  I/4  blood  or  Low  I/4  blood.    In  general  the  heaviest 
fleece  weights  were  associated  with  the  coarsest  grades. 

Ram  fleeces  averaged  28  to  50  percent  heavier  than  ewe  fleeces. 
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FLEECE  GRADES,  'iEIGHTS,  AMD  PERCENTAGES  OF  l^IAIN  SORTS 
OF  CROSSBRED  YEARLII^IG  BVES  AND  RAIiiS  CLASSIFIED  BY  BREEDING  GROLTS 


No.  of 

Percentage 

Fleece 

No.  of 

Percentage 

Fleece 

Group  Fleece 

evje 

of  main 

eights 

ram 

of  main 

weights 

no.  ^rade 

fleeces 

sorts 

(lbs.) 

fleeces 

sorts 

(lbs.) 

2    3/8  blood 

1 

89.05 

5.57 

0 

0.00 

0.00 

1/4  blood 

15 

71.03 

5.49 

8 

91.64 

7.90 

Low  1/4  blood 

19 

66.06 

6.07 

3 

83.33 

G.  88 

Pn  m  m  ,T  n 

Q 

6Zi.l9 

6-45 

/, 

79.17 

10  -  80 

Rt?  i  d 

J^X  c«  ^ 

2 

57.63 

5.31 

0 

.00 

.00 

46 

67.23 

85.90 

Averages 

5.92 

15 

8.87 

3    3/8  blood 

3 

81.15 

0.63 

1 

76.4/" 

0.8O 

1/4  blood 

19 

75.34 

6.69 

8 

81.05 

9.30 

Low  1/4  blood 

25 

71.85 

7.14 

2 

77.98 

10.90 

A 

7  AT 

11  A«^ 

L 
*+ 

7  PQ 

9"^  38 

f  •  PP 

Averages 

57 

70.94 

7.02 

15 

82 . 18 

9.43 

6    1/4  blood 

2 

64.96 

5.06 

4 

92.55 

7.52 

Low  1/4  blood 

34 

63.52 

6.14 

10 

87.55 

9.16 

V/JiluilOIi 

0.  pu 

T  A 
00 .  xo 

Q  71 

1 7 

^7  '^Q 

A  Qf^ 
0 . 70 

7 

10  1 

6.42 

Averages 

93 

33 

88.58 

9.37 

7    1/4  blood 

1 

69.62 

0,78 

0 

0,00 

0.00 

Low  1/4  blood 

8 

64.07 

7.07 

2 

85.71 

8.75 

Common 

61.30 

6.46 

7 

83.76 

8.68 

Braid 

8 

65.22 

7.16 

(    •  tX^\J 

8 

86.81 

9.10 

Low  braid 

2 

68.09 

0 

.00 

.00 

Total  and 

63.70 

6.86 

Averages 

33 

17 

85.49 

8.89 

8    1/4  blood 

2 

55.80 

5.95 

2 

90.91 

8.80 

Low  1/4  blood 

7 

65.93 

6.34 

2 

84.00 

7.5c 

*+ 

6"^  AO 

6  23 

0 

00 

00 

Braid 

2 

53.97 

7. 17 

0 

.00 

.00 

Total  and 

62.17 

6.37 

Averages 

15 

4 

88.10 

8.15 

9    1/4  blood 

1 

25 . 30 

4.23 

3 

82.16 

7.10 

Low  1/4  blood 

8 

64.89 

5.64 

3 

84.34 

8.13 

Common 

2 

75.29 

6.80 

0 

.00 

.00 

Total  and 

Averages 

11 

64.51 

5.72 

6 

83.46 

7.62 

All    3/8  blood 

4 

82.89 

6.J57 

1 

l^.hl 

O.80 

gro-  1/4  blood 

40 

71.45 

6.06 

25 

86,94 

8.27 

ups  Low  1/4  blood 

101 

66.51 

6.42 

22 

85.43 

9.06 

Common 

75 

57.84 

6.57 

25 

85.70 

10.14 

Braid 

33 

58.68 

6.97 

17 

89.10 

9.91 

Low  braid 

68.09 

7.70 

0 

.00 

.00 

Total  and 

Averages 

255 

63.79 

6.49 

90 

86.53 

9.03 

PERCEiMTAGES  OF  mN  SORTS  AI^D  OFF  SORTS  IN  FI£ECES  OF 

NAVAJO  EiJES  klD  RAJ.S 

The  percentages  of  the  inain  sorts  and  off  sorts  obtaLned  from  the 
fleeces  of  the  I\Iavajo  sheep  are  summarized  in  the  following  table  by  age  and 
sex  of  the  sheep.     In  general,  the  wool  grading  3/8  blood,  l/ k  blood,  and 
Low  1/4  blood  was  the  most  iraproved  with  respect  to  uniformity  in  length  and 
diameter  of  fibers.    The  wool  grading  Com-mon,  Braid,  and  Low  braid  was  the 
more  typical  Navajo  wool,  vdth  higher  content  of  outercoat  fibers.    Wool  of 
the  low  grades  was  both  longer  and  coarser  than  the  v70ol  grading  3/8  blood 
to  Low  1/4  blood.    The  Braid  and  Low  braid  was  mostly  from  the  britch  and 
rear  parts  of  fleeces. 

The  fleeces  of  the  mature  rams  appear  to  be  an  exception  to  the  general 
relationship  between  grade  of  wool  and  proportion  of  outercoat  fibers.  Al- 
thougli  the  fleeces  of  these  rams  contained  high  percentages  of  wool  grading 
Common  or  Braid,  the  wool  was  of  a  m^uch  more  uniform  type  than  wool  from 
Navajo  ewes  of  similar  grades. 

The  fleeces  of  both  the  mature  ewes  and  the  mature  rams  produced  in 
excess  of  80  percent  of  main  sorts,  grading  predominately  Low  I/4  blood, 
Comunon,  Braid,  and  Low  braid.    The  fleeces  of  the  yearling  ewes  and  rams  had 
higher  percentages  of  wool  grading  3/0  blood,  I/4  blood,  and  Low  I/4  blood 
than  fleeces  from  the  mat^ure  sheep,  and  ram  fleeces  contained  miore  wool  of 
these  grades  than  did  the  ewe  fleeces.    These  differences  reflect  the  effect 
of  breeding  and  intensity  selection  practiced. 

Tender  wool  was  found  only  in  the  fleeces  of  some  yearling  rams.  The 
reason  for  this  is  not  clear  as  these  rams  were  fed  whole  oats  and  a  good 
quality  of  alfalfa  hay  throughout  the  vdnter  months,  v/hereas  the  yearling 
and  mature  ewes  were  maintained  on  the  range  with  no  supplemental  feeding 
except  that  they  had  free  access  to  a  m.ixture  of  cottonseed  meal,  bone  meal 
and  salt. 

All  belly  xvool  from  yearling  and  mature  rams  and  most  of  the  belly 
wool  from  yearling  and  mature  ewes  had  good  staple  length  and  therefore  was 
classified  with  the  main  sorts,  unless  it  was  stained. 

The  high  percentage  of  burry  wool  for  the  yearling  ewes  reduced  the  pro- 
portion of  main  sorts  substantially  which  emphasizes  the  Lmportance  of  erad- 
icating burrs  from  the  fall  and  winter  ranges,  and  especially  around  stock 
watering  tanks. 
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PERCENTAGES  OF  SORTS  OF  NAVAJO  FLEECES 
BY  AGE  AND  SEX  OF  SHEEP 


Sorts  expressed  as  percentage  of 

total  wool 

for  each 

class  of  sheep 

— 

Yearling 

Yearling 

Mature 

Mature 

Description  of  Sort 

ewes 

rams 

ewes 

rams 

MAIN  SORTS 

Hatchings 

3/8  blood  (5d's-5o^s; 

.67 

4*22 

oas 

0.00 

l/h  blood  (50 's) 

12,73 

^^9.19 

.00 

LoV'j  1/4  blood  (4o's-48 

's )  1'^  OL 

16.  57 

13. 85 

•  hi 

riomfTinn    1/1/1  '  c;  ) 

l'^  23 

li  15 

23. 79 

ij3.  34 

10.70 

1^  28 

15.21 

25. 78 

16.95 

1.57 

22.15 

18.  34 

TOTAL  i>AAIN  SORTS 

69 . 32 

75.  98 

82.45 

87.93 

OFF  SORTS 

Tender 

1/4  blood  and  finer 

0  00 

7  53 

0.00 

0.00 

T.mir  ~\  1  \,   m  nr>H 

.00 

1.90 

.00 

.00 

Total 

.00 

9.43 

,00 

.00 

belly 

1/4  blood  and  finer 

(J,  lo 

J.UO 

U,Uo 

Pi  nn 
u,uu 

Low  1/4  blood 

1.40 

.00 

1.10 

.uu 

fjC^ mmo n  ri  nd   po  s  1 

1.04 

.00 

1.23 

,00 

Total 

2.62 

.00 

2.41 

.00 

Burry 

1/4  blood  and  finer 

0.27 

4.37 

0.03 

0,00 

'Lo'U.  \/L,  blood 

3.24 

.00 

1. 35 

,00 

12.17 

.46 

5.60 

1.53 

Total 

15.68 

4.83 

6.98 

1.53 

otained 

V4  blood  and  finer 

0.07 

5. 08 

U.UjJ 

Lov;  1/4  blood 

3.  53 

.  57 

1.50 

,UU 

Common  and  coarser 

6.15 

3.00 

5.43 

10,29 

Total 

9.75 

8.65 

6.96 

10.29 

Paint 

X/k  blood  and  finer 

OTA 

0.10 

0.00 

T  .y^ji  */      1  /  i  1     '\^'^  ^ 

xJjt.i    1/  4  DIOOU 

58 

.25 

.23 

.00 

1.00 

.23 

.64 

,00 

Total 

1.72 

.67 

.97 

,00 

Tags 

0.91 

0.44 

0.15 

0.25 

TOTAL  OFF  SORTS 

30.67 

24.02 

17.55 

12,07 

TOTAL  POUNDS  OF  WOOL 

299.44 

75.60 

1962.82 

43.84 

TOTAL  NUISER  OF  FLEECES 

56 

13 

371 

6 
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PERCENTAGES  OF  I!AIN  SORTS  AMD  OFF  SORTS 
IN  FLEECES  OF  CROSSBRED  El^'ES  AI®  RAIiS 

The  percentages  of  main  sorts  and  off  sorts  in  the  fleeces  of  1193 
crossbred  sheep  are  surnmarized  in  the  following  table  by  age  and  sex  classes. 
Ram  fleeces  contained  higher  percentages  of  main  sorts  than  the  ev;e  fleeces, 
and  the  fleeces  of  miature  e^.ves  and  rams  load  higher  percentages  of  ma.in  sorts 
txhan  the  fleeces  of  yearling  ewes  and  rams. 

The  percentages  of  main  sorts  in  fleeces  of  yearling  rams,  yearling  ewes, 
and  mature  ewes  were  considerably  higher  in  1949,  than  in  1948.  Differences 
between  years  reflect  variation  in  the  work  of  the  sorters  and  environmental 
effects. 

In  1949  there  was  no  tender,  off  sort  vraol  from  yearling  evjes,  m.ature 
ev;es,  or  mature  rams,  while  the  yearling  rams  had  only  0,45  percent.  Host 
of  tihe  belly  wool  v/as  classified  with  the  m.ain  sorts,  whereas  in  1946  the 
percentage  of  belly,  off  sort  wool  amounted  to  about  10  percent.    Tiiis  dif- 
ference in  amount  of  belly,  off  sort  7joo1  betv^een  the  tvio  years  was  the  result 
of  sorting.    The  percentage  of  burry  vraol  was  higher  for  yearling  ewes,  but 
lower  for  the  other  classes  of  sheep  in  1949. 

The  percentages  of  off  sorts  probably  can  be  reduced  still  fiorther 
through  improved  managem.ent  of  the  sheep,  and  eradication  of  burrs  on  the 
fall  and  vjinter  range. 
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i  '  "  t    jjji*'  J.  /I 

(V^'^  OF  SO?T 

X  .i  1  i  iriv^j-jO 

BY  AGE  AND 

SEX  OF  SHEEP 

Sorts  expressed  as  percentage  of 

total  v7ool 

for  each 

class  of  sheep 

- 

Yearling 

Yearling 

Mature 

Mature 

Description  of  Sorts 

ewes 

rams 

ewes 

rams 

iviAllM  oUitio 

Matchings 

1/2  blood  (60's-62's) 

0.20 

0.00 

0.11 

0.00 

3/8  blood  (56's-58's) 

2.41 

1.76 

2.19 

.00 

1/4  blood  (50 's) 

10.18 

Low  1/4  blood  (46' s-48 

's)  18.63 

21,85 

17.28 

19.66 

Coiumon  (44 '  s  ) 

17. /i9 

21. aO 

25,62 

31.89 

Braid  (40 's ; 

6.63 

16.45 

10.29 

22.45 

T,ow  br'a  i  H    i '  s  ) 

3.43 

4.29 

9.48 

11-/L1 

TOTAL  MIN  SORTS 

63.96 

So. 

78, 67 

95.59 

OFF  .SORTS 

Tender 

1/4  blocU  aM>  finei^ 

0.00 

0.32 

0.00 

0.00 

Low  1/4  blood 

.00 

.13 

.00 

.UU 

•  Total 

.00 

.45 

.00 

.00 

Belly 

1/4  blood  ai:.U  fi.':^.er 

0.86 

0.00 

0.49 

0.00 

Lo^  1/4  blood 

.16 

.00 

1.69 

.00 

.12 

.00 

.63 

00 

Total 

1.14 

.00 

2.81 

.00 

Hurry 

1/4  blood  and  finer 

2.58 

0.97 

0.45 

0.44 

Low  1/4  blood 

8.89 

1.  34 

3.30 

.56 

Conimon  and  coarser 

87 

•  Uo 

Total 

23.36 

3.18 

9.19 

1.06 

Stained 

1/4  blood  and  finer 

0.85 

3.01 

0.37 

0.54 

Low  1/4  bi-i-.od 

3.78 

2.78 

2.72 

1.12 

L-oninion  ana  coarser 

3.27 

1.86 

3.96 

Total 

7.90 

7.65 

7.05 

1.98 

Paint 

1/4  blood  and  finer 

0.37 

0.39 

0.44 

0.44 

Low  1/4  blood 

1  in 

J..  XV-' 

.49 

uoijQuion  ana  coarser 

«72 

.63 

.53 

.15 

Total 

2.19 

1.47 

1.95 

1.08 

1.45 

0.83 

0.33 

0.29 

TOTAL  OFF  SORTS 

36.04 

13.58 

21.33 

4.41 

TOTAL  POUNDS  OF  YvTOL 

663.21 

941.09 

5234.55 

88.92 

TOTAL  Nm/IBLR  OF  FLEECES 

281 

106 

797 

9 
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PERCEOTAGES  OF  MAI^I  SORTS  AW)  OFF  SORTS 
OF  CROSSBRED  YEARLIII}  EJES  BY  BREEDII^IG  GROUPS 


Data  on  the  percentages  of  main  sorts  and  off  sorts  obtained  from  the 
fleeces  of  crossbred  yearling  ewes  are  summarised  in  the  following  table, 
by  breeding  groups. 

The  percentages  of  main  sorts  v^ere  comparatively  low  for  the  yearling 
crossbred  ewes  because  of  relatively  high  percentages  of  burry  v/ool.  There 
was  no  tender  Tvool,  however,  and  the  percentages  of  other  off  sorts  were  low. 

The  main  sorts  for  Romney  x  Navajo  and  Columbia  x  Navajo  ewes,  groups 
2  and  3,  respectively,  were  principally  I/4  blood  and  Low  I/4  blood.  The 
Lincoln  cross  ewes  and  Cotswold  cross  cv/es,  of  groups  6  and  7)  produced  the 
highest  percentages  of  7700I  grading  Low  I/4  blood  and  Common.     In  groups  8 
and  9  the  highest  percentages  of  main  sorts  were  for  the  orades  of  Low  I/4 
blood  and  Common. 
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PiECENTAGES  OF  SORTS  OF  CROSSBRED  YEARiING  E'E  FLEECES 
CLASSIFIED  3Y  3REEDIM>  GROUPS 

Percentages  of  sorts  for  breeding  groups  -  

~2  3  S""        7         "8  9    All  groups 

Description  of  Sorts  (%)        {%)        {%)        {%)        {%)        (%)  (%) 

MAIN  SORTS 


Hatchings 


1/2  blood  (60' 

s-62' 

s) 

0.00 

0.04 

0.00 

0.00 

0.00 

0.00 

0.01 

3/8  blood  (56' 

s-58' 

s) 

4.52 

6.47 

.07 

.00 

.78 

.00 

2.38 

1/4  blo.od  (50' 

s) 

27.46 

26.52 

7.20 

2.49 

9.14 

5.93 

14.65 

Lov;  1/4  blood 

(46 's 

-48' 

s)  15.79 

25.18 

15.48 

14.19 

22.21 

27.75 

18.56 

Common  (44 ' s ) 

15.43 

5.75 

22.52 

28.04 

lo,  00 

21,24 

17.65 

Braid  (40's) 

2.63 

3.59 

9.38 

12.56 

8.43 

5.7s 

7.10 

Lov7  braid  (36' 

s) 

2.00 

3.09 

3.10 

6.05 

4.99 

3.75 

3.45 

TOTAL  MAIN  SORTS 

67.83 

70.64 

57.75 

63.33 

62.21 

64.45 

63. 80 

OFF  SORTS 


Belly 
X/U  hlo,ad  aM  finer 
Low  1/4  blood 
Common  and  coarser 

Total 

0.73 
.00 
.16 
.89 

0.93 
.00 
.00 
.93 

0.17 
.33 
.12 
.62 

0.16 
.16 

4.70 
.00 
.00 

4.70 

4.58 
.00 
.70 

5.23 

0.87 
.12 
.10 

1.09 

Burry 
1/4  blGod  a-fi^i  finer 
LoTw  1/4  blood 
Common  and  coarser 

Total 

4.39 
6.98 
8.26 
19.63 

3.90 
7.35 
6.48 

17.73 

.55 
11.04 
18.30 
29.89 

.13 

7.38 
14.32 
21.83 

2.89 
10.33 
11.27 
24.49 

4.35 
10.90 

3.72 
18.97 

2.22 

8.93 
12.28 

23.43 

Stained 
1/4  blood  and  finer 
Low  1/4  blood 
Common  and  coarser 

Total 

2.00 

3.95 
2.14 

8.09 

1.48 
4.02 

2.77 
8.27 

0.27 
3.17 
3.79 
7.23 

0.00 

3.95 
5.38 
9.33 

1.14 
3.04 

1. 66 
5.84 

0,00 
7.80 
1.32 
9.12 

0.85 
3.78 
3.27 
7.90 

Paint 
1/4  blood  and  finer 
low  1/ 4  'blood 
Common  and  coarser 

Total 

0.62 

1.34 
.20 
2.16 

0.59 
.78 
.21 

1.58 

0.19 
1.29 
1.03 
2.51 

0.06 
1.84 
2.01 

3.91 

0.28 
.31 
.74 

1.33 

0.21 
1.02 
.36 
1.59 

0.34 
1.18 

.79 
2.31 

Tags 

1.40 

0.85 

2.00 

1.44 

1.43 

0.59 

1.47 

TOTAL  OFF  SORTS 

32.17 

29.36 

42.25 

36.67 

37.79 

35. 55 

36.20 

TOTAL  POUNDS  OF  WOOL  273.68  400. 48  597.84  224.34    95.50    62.95  1654.79 

TOTAL  NUA'IBER  OF  FLEECES  46         57         91         33         15         10  2$2 
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PERCENTAGES  OF  IIAIN  SORTS  MB  OFF  SORTS 
OF  -CROSSBRED  YEARLING  RAIS  BY  BREEDING  GROUPS 

The  percentages  of  main  sorts  ar^  oii  sorts  in  the  fleeces  of  crossbred 
yearling  rams.-  are  sunifliarized  in  the  following  table  by  breeding  groups.  The 
fleeces  of  all  groups  of  yearling  raius  had  more  than  80  percent  of  nain  sorts ^ 
and  the  average  for  breeding  groups  2  to  9  vfas  86.13  percent. 

Wool  of  I//4.  blood  fineness  predorninated  in  the  fleeces  of  the  ROiTiney  x 
Navajo  rams  of  group  2,  while  the  Columbia  x  Navajo  rams  in  group  3  had  the 
highest  percentage  of  3/8  blood  vjool.    The  Lincoln  cross  rajns  and  Cotsi^old 
cross  rams^  groups  6  and  7,  had  high  percentages  of  v/ool  grading  common  and 
Braid.    The  ra^iis  of  groups  6  and  9  v/ere  the  most  uniform  as  to  grade  of  Vv'ool, 
and  had  the  highest  percentages  of  main  sorts  grading  l/k  blood  and  Low  l/U 
bloody  which  are  the  most  desired  grades.    The  rams  of  group  8  were  produced 
by  mating  Columbia  cross  rams  vdth  Cotswold  cross  ewes.    The  matings  of  group 
9  are  the  reciprocal  of  those  in  group  8. 

All  belly  v/ool  was  classified  with  the  m^in  sorts  OTving  to  its  good 
staple  length,  and  the  percentage  of  burr^^  wool  was  loiv  for  all  groups  of 
yearling  rams.    Only  groups  3  and  7  had  an^'-  tender  wool,  and  the  amount  was 
negligible 
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PSRCSMTAGES  OF  SORTS  OF  CROSSHIED  YSARLII^  R.-.!^  FLEECES 
CLASSIFIED  3Y  HlEEBim  GROUPS 


Descriotion  of  Sorts 


Percentages  of  sorts  for  breeding  groups  - 
236789  All  groups 
(%)        (%)        (%)        (%)        (%)        (%)  1%) 


^.28 


MAIN  SORTS 

Matchings 
3/8  blood  (56»s-58's)  0.72  , 

1/4  blood  (50's)  31.13  35.56 

Low  1/4  blood  (46's-48's)  32.09  13.83 
Conmion  ( 44  '  s  ) 
Braid  (40's) 
Low  braid  (36's)  1.78  3.56 


0.13     0.03  0.44  1.47 

11.48     1.07    46.33    35.61  19.72 


14.64    11.51    30.93  31.32 
5,71    10.46  21.2= 


9.43    11.46    35.70  35.74 

11.72 
.00  .00 
5.30      3.02        .00  .00 


>  33.53 


20.62 
22.85 
17.06 
4.41 


TOTAL  LAIN  SORTS 

80.07 

32.20 

8S. 

52 

85.43 

87.  oO 

fcj.51 

86,13 

OFF  SORTS 

Tender 

X/4  blood  and  finer 

'J  .uu 

<c .  UC 

n 

u  •  uu 

0  no 
u .  uu 

U.  jjO 

Low  1/4  blood 

.00 

. 

00 

.82 

.00 

.00 

.16 

Total 

.00 

2.08 

e 

00 

.82 

.00 

.00 

Burr  7 

1/4  blood  and  finer 

0.47 

1.91 

4o 

u  •  uu 

-L.  !?J5 

u.  (0 

Low  1/4  blood  • 

1.30 

1.14 

99 

2.43 

1.56 

.09 

1.31 

ConLmon  and  coarser 

.13 

.08 

J.  . 

80 

1.52 

.00 

.00 

1.00 

Total 

1.90 

3.13 

3. 

27 

3.95 

3.09 

1.73 

3.05 

Stained 

1/4  blood  and- finer 

3.39 

6.80 

T 

-i-  * 

24 

0.05 

2, 66 

7  •  !?4 

2.75 

Low  1/4  blood 

1.66 

2.43 

2. 

50 

4.25 

5.85 

5.30 

3.00 

Common  and  coarser 

3.22 

1.37 

^. 

20 

2.96 

.00 

.00 

2,15 

Total 

8.27 

10.60 

5. 

94 

7.26 

8.51 

13.34 

7.90 

Paint 

1/4  blood  aad  finer 

0.99 

0.95 

0. 

16 

0.07 

0.12 

0.63 

0.44 

Low  1/ 4  blaod       ■  • 

.10 

»69 

81 

.31 

.00 

.00 

.50 

Common  and  coarser 

1.17 

.00 

35 

1.48 

.00 

.00 

.60 

Total 

2.26 

1.64 

X. 

32 

1.86 

.12 

.63 

1.54 

Tags 

1.50 

0.35 

0. 

95 

0.68 

0,  68 

Oo79 

0.86 

TOTAL  OFF  SORTS 

13.93 

17.80 

11. 

43 

14.57 

12c  40 

16.49 

13>87 

TOTAL  POUNDS  OF  V/OOL 

132.75 

141.42 

307. 

29 

151. 08 

32  066 

45.72 

810.92 

TOTAL  miBER  OF  FLEECES 

15 

15 

33 

17 

4 

6 

90 

53 


SALES  OF  KAI.IS  DURING  1949 


A  total  of  98  crossljred  breeding  rams  were  sold  by  the  laboratory  during 
1949.    Four  of  theranis  were  purchased  by  the  Institute  Agrepucario  Nacional, 
Guatemala^  C.  A«,  to  be  used  in  an  experimental  breeding  project  for  improve- 
ment of  Indian-owned  sheep  in  the  highlands  of  that  country.    The  remaining 
94  rams  went  to  the  Navajo  Indian  Reservation,  through  sales  to  individual 
Indians,  traders,  and  the  Navajo  Tribal  Ram  Pastures  Project,    All  of  the  rams 
were  yearlings  except  four  that  were  either  two  or  three  years  of  age.  These 
rams  v\rere  produced  from  matings  in  breeding  groups  2,  3^  6,  7>  B,  and  9^  and 
a  few  were  of  the  XJ  series  produced  from  test  pen  matings. 

Following  is  a  summary  of  the  ram  sales  by  districts  of  the  Navajo  Reser- 
vation: 


District  Number  of 

nxxn^er  ram  sales 

3  16 

5  12 

9  25 

ir«-  10 

12  14 

;l4  5 

16  4 

17  7 
IB  1 

-'^Number  includes  four  rams  purchased  by  the  Navajo  Tribal  Ram  Pastures  Project 


WOL  SALES 

Following  is  a  summary  of  wool  sales  during  the  year  covered  by  this 
report: 

Raw  Scoured 

wool  wool  Tags 

(lbs.)  (lbs.)  (lbs.) 

Individual  Indians                751  27  50 

Indian  Service  schools            50  200 

Indian  traders  -7694    508 

Totals       8495  227  558 
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